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TO 
YHE  honourable  AMD  RIGHT  REVEREND 

SHUTE. 

LORD  BISHOP  OF  DURHAM. 

« 

My  Lordf 

The  circumstances  which  induce  me 
to  solicit  your  Lordship's  protection  for  the 
following  pages  are  such,  that  I  trust  they 
will  ensure  pardon  for  myself  and  more  in* 
dulgence  for  my  performance  than  I  might 
espectj  even  from  your  Lordship's  usual 
goodness  towards  me. 

The  contents  of  these  pages  were,  in  a  very 
unfinished  state,  honoured  with  the  approba- 
tion  and  encouragement  of  an  excellent  and 
lamented  lady^  to  whom  they  were  destined  to 
be  offered  in  their  present  less  unworthy  con^ 
dition.  I  should  have  been  proud  to  have 
sheltered  them  under  her  patronage^  because 
I  have  always  found  the  most  intelligent  cri^ 
tics  the  most  indulgent.  Their  general  ten* 
dency  at  least j  as  calculated  to  render  an 
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interesting  and  useful  science  accessible,  and 
in  every  point  eligiblcy  to  the  more  accom^ 
plished  and  refined  of  her  own  sex,  could  not 
fail  to  have  been  approved  by  her,  who  knew 
and  exemplified  so  well  the  value  and  im- 
portance  of  such  pursuits,  and  their  inesti- 
mable effects  upon  the  mind.  These  hopes, 
which  my  late  honoured  friend  and  patroness 
had,  with  her  usual  benignity,  encouraged, 
are  now  most  unhappily  defeated,  and  I 
have  no  resource  but  in  your  Lordship,  who 
is  no  stranger  to  my  pretensions^  nor  to  my 
sentiments,  and  in  whom  I  have  not  now  for 
the  first  tune  to  seek  an  able  and  enlightened 
patron.     I  remain, 

with  the  profoundest  respect, 

my  Lord, 

your  Lordship's  most  obliged 

and  obedient  servant, 

J.  E.  SMITH. 

Norwich, 
Nov.  15,  I8O7. 
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After  the  many  elementary  works  on 
Botany  which  have  appeared  in  various 
languages,  any  new  attempt  of  the  same 
kind  may,  at  first  sight,  seem  unnecessary* 
But  when  we  consider  the  rapid  progress 
of  the  science  within  a  few  years,  in  the 
acquisition  and  determination  of  new 
plants,  and  especially  the  discoveries  and 
improvements  in  vegetable  physiology: 
when  we  reflect  on  the  views  with  which 
those  fundamental  works  of  Linnaeus,  the 
basis  of  all  following  ones^  were  com- 
posed, and  to  whom  they  were  addressed^ 
we  must  be  aware  of  their  unfitness  for 
purposes  of  general  and  popular  utility^ 
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and  that  something  else  is  wanting.  If 
we  examine  the  mass  of  introductory 
books  on  botany  in  this  light,  we  shall 
find  them  in  some  cases  too  elaborate  and 
intricate,  in  others  too  obscure  and  im» 
perfeat:  they  are  also  deficient  in  that 
very  pleasing  and  instructive  part  of  bo- 
tany the  anatomy  and  physiology  of 
plants.  There  are  indeed  works,  such  as 
Rose's  Elements  of  Botany ^  and  Darwin's 
Phj/tologioy  with  which  no  such  faults  can 
be  found.  The  former  is  a  compendium 
of  Linnsean  learning,  the  latter  a  store  of 
ingenious  philosophy ;  but  they  were  de- 
signed for  philosophers,  and  are  not  cal- 
culated for  every  reader.  Linnaeus  and 
his  scholars  have  generally  written  in  La- 
tin, They  addressed  themselves  to  phy- 
sicians, to  anatomists,  to  philosophers, 
little  thinking  that  their  science  would 
ever  be  the  amusing  pursuit  of  the  young, 
the  elegant  and  the  refined,  or  they  would 
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have  treated  the  subject  differently.  It 
appears  to  me,  therefore,  that  an  intro- 
ductory publicatioQ  is  still  desirable  in 
this  country,  on  an  original  plan,  easy, 
comprehensive,  and  fit  for  general  use, 
and  such  were  the  reasons  which  first 
prompted  me  to  the  untlt^rtaking. 

When,  however,  I  had  proceeded  a  con- 
siderable way  in  its  execution,  I  found 
that  such  a  work  might  not  only  serve  to 
teach  the  first  outlines  of  tlie  science,  but 
that  it  might  prove  a  vehicle  for  many  ob- 
servations, criticisms,  and  communications, 
scarcely  to  be  brought  together  on  any 
other  plan;  nor  did  it  appear  any  objection 
to  the  general  use  of  the  book,  that,  be- 
sides its  primary  intention,  it  might  be  ca- 
pable of  leading  into  the  depths  of  bota- 
1.  nical  philosophy,  whether  physiological, 
systematical,  or  critical,  any  student  who 
should  be  desirous  of  proceeding  so  far. 
A  volume  of  this  size  can  indeed  be  but 
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elementary  on  subjects  so  extensive  ;  but 
if  it  be  clear  and  intelligible  as  far  as  it 
goes,  serving  to  indicate  the  scope  of  the 
science  of  botany,  and  how  any  of  its 
branches  may  be  cultivated  further,  my 
purpose  is  answered.  The  subject  has  na- 
turally led  me  to  a  particular  criticism 
of  the  Linnaean  system  of  arrangement, 
which  the  public,  it  seems,  has  expected 
from  me.  Without^ wasting  any  W9rds  on 
those  speculative  and  fanciful  changes, 
which  the  most  ignorant  may  easily  make, 
in  an  artificial  system ;  and  without  enter- 
ing into  controversy  with  the  very  few 
competent  writers  who  have  proposed  any 
alterations ;  1  have  simply  stated  the  re- 
sult of  my  own  practical  observations, 
wishing  by  the  light  of  experience  to  cor- 
rect and  to  confirm  what  has  been  found 
useful,  rather  than  rashly  to  overthrow 
what  perhaps  cannot  on  the  whole  be  im- 
proved. 


PREFACE.  IX 

As  the  discriminatiDg  char&cters  of  the 
Linneean  system  are  founded  in  nature 
and  fact,  and  depend  upon  parts  essential 
to  every  species  of  plant  when  in  perfec- 
tion ;  and  as  the  application  of  them  to 
practice  is,  above  all  other  systems,  easy 
and  intelligible ;  I  conceive  nothing  more 
usefiil  can  be  done  than  to  perfect,  upon 
its  own  principles,  any  parts  of  this  sy- 
stem that  experience  may  show  to  have 
been  originally  defective.  This  is  all  I 
presume  to  do.  Speculative  alterations 
in  an  artificial  system  are  endless,  and 
scarcely  answer  any  more  useful  purpose 
than  changing  the  order  of  letters  in  an 
alphabet.  The  philosophy  of  botanical 
arrangement,  or  the  study  of  the  natural 
affinities  of  plants,  is  quite  another  mat* 
ter.  But  it  would  be  as  idle,  while  we 
pursue  this  last-mentioned  subject,  so 
deep  and  so  intricate  that  its  most  able 
cultivators  are  only  learners,  to  lay  aside 
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the  continual  use  of  the  Linnsean  system, 
as  it  would  be  for  philologists  and  logi- 
cians to  slight  the  convenience,  and  in*- 
deed  necessity,  of  the  alphabet,  and  to 
substitute  the  Chinese  character  in  its 
stead.  If  the  following  pages  be  found 
to  elucidate  and  to  confirm  this  compa- 
rison, I  wish  the  student  to  keep  it  ever 
in  view. 

The  illustration  of  the  Linnaean  system 
of  classification,  though  essential  to  my 
purpose,  is  however  but  a  small  part  of 
my  aim.  To  explain  and  apply  to  prac- 
tice those  beautiful  principles  of  method, 
arrangement  and  discrimination,  which 
render  botany  not  merely  an  amusement, 
a  motive  for  taking  air  and  exercise,  or  an 
assistance  to  many  other  arts  and  sciences; 
but  a  school  for  the  mental  powers^  an 
alluring  incitement  for  the  young  mind  to 
try  its  growing  strength,  and  a  confirma- 
tion of  the  most  enlightened  understand- 
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ing  in  some  of  its  sublimest  most  inv- 
portant  truths.  That  every  path  tending  to 
ends  so  desirable  may  be  accessible,  I. 
have  not  confined  myself  to  systematical 
subjects,  vFide  and  various  as  they  are, 
but  1  have  introduced  the  anatomy  and 
piiysiology  of  plants  to  the  botanical  stu- 
dent, wishing  to  combine  all  these  several 
objects ;  so  far  at  least  that  those  who  do 
not  cultivate  them  all,  may  be  sensible  of 
the  value  of  each  in  itself,  and  that  no 
disgraceful  rivalsliip  or  contempt,  the 
oflspring  of  ignorance,  may  be  felt  by 
the  pursuers  of  any  to  the  prejudice  of 
the  rest. 

I  have  treated  of  physiological  and 
anatomical  subjects  in  the  first  place,  be- 
cause  a  true  knowledge  of  the  structure 
and  parts  of  plants  seems  necessary  to  the 
right  understanding  of  botanical  arrange- 
ment: and  I  trust  the  most  superficial 
reader  will  here  find  enough  for  that  pur- 
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pose,  even  though  he  should  not  be  led  to 
pursue  these  subjects  further  by  himself. 
I  have  every  where  aimed  at  familiar  il- 
lustrations .  and  examples,  referring,  as 
much  as;  possible,  to  plants  of  easy  ac- 
quisition. In  the  explanation  of  bota- 
nical tcnns  and  characters,  I  have,  be- 
sides furnishing  a  new  set  of  plates  with 
references  to  the  body  of  the  work,  al- 
ways cited  a  plant  for  my  purpose  by  its 
scientific  name,  with  a  reference  to  some 
good  and  sufficient  figure.  For  this  end 
I  have  generally  used  either  my  own 
works  English  and  Exotic  Botany^  all  the 
plates  of  which,  as  well  as  of  the  present 
volume,  are  the  performance  of  the  same 
excellent  botanist  as  well  as  artist ;  or 
Curtis s  Magazine^  much  of  which  also 
was  drawn  by  Mr.  Sower  by.  1  have 
chosen  these  as  the  most  comprehensive 
and  popular  books,  quoting  others  only 
when  these  failed  me,  or  when  I  had  some 
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particular  end  in  view.  If  this  treatise 
should  be  adopted  for  general  use  in 
schools  or  famiiiesy  the  teacher  at  least 
will  probably  be  furnished  with  those 
works,  and  will  accommodate  their  con- 
tents to  the  use  of  the  pupils.  I  am 
aware  of  the  want  of  a  systematical  En- 
glish description  of  British  plants,  on  the 
principles  of  this  Introduction ;  but  that 
deficiency  I  hope  as  soon  as  possible  to 
supply.  In  the  mean  while  Dr.  Wither- 
ing's  work  may  serve  the  desired  purpose, 
attention  being  paid  only  to  his  original 
descriptions,  or  to  those  quoted  from 
English  writers.  His  index  will  atone 
for  the  changes  I  cannot  approve  in  his 
system.  Wherever  my  book  may  be  found 
deficient  in  the  explanation  of  his  or  any 
other  terms,  as  I  profess  to  retain  only 
"what  are  necessary,  or  in  some  shape 
useful,  the  Language  of  Botany^  by  Pro- 
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fessor  Martyn,  will  prove  extremely  ser- 
viceable. 

Having  thus  explained  the  use  and  in* 
tention  of  the  present  work,  perhaps  a 
few  remarks  on  the  recommendations  of 
the  study  of  Botany,  besides  what  have 
already  been  suggested,  may  not  here  be 
misplaced. 

I  shall  not  labour  to  prove  how  delight- 
ful and  instructive  it  is  to 

^^  Look  through  Nature  up  to  Nature's  God/' 

Neither,  surely,  need  I  demonstrate, 
that  if  any  judicious  or  improved  use  is  to 
be  made  of  the  natural  bodies  around  us, 
it  must  be  expected  from  those  who  dis- 
criminate their  kinds  and  study  their  pro- 
perties. Of  the  benefits  of  natural  sci- 
ence in  the  improvement  of  many  arts, 
no  one  doubts.  Our  food,  our  physic, 
our  luxuries  arc  improved  by  it.  By  the 
inquiries  of  the  curious  new  acquisitions 
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are  made  in  remote  countries,  and  our  re« 
sources  of  various  kinds  are  augmented. 
The  skill  of  Linnaeus  by  the  most  simple 
observation,  founded  however  on   scien* 
tific  principles,  taught  his  countrymen  to 
destroy  an  insect,  the  Cantharis  navalis^ 
which  had  cost  the  Swedish  government 
many  thousand  pounds  a  year  by  its  ra- 
vages on  the  timber  of  one  dockyard  only. 
After  its  metamorphoses,  and  the  season 
when  the  fly  laid  its  eggs,  were  known, 
all  its  ravages  were  stopped  by  immei'sing 
the  timber  in  water  during  that  period. 
The  same  great  observer,  by  his  botanical 
knowledge,  detected  the  cause  of  a  dread- 
ful disease  among  the  horned  cattle  of  the 
north  of  Lapland,  which  had  previously 
been  thought  equally  unaccountable  and 
irremediable,  and  of  which  he  has  given 
,  an  exquisite  account  in  his  Lapland  tour, 
as  well  as  under  Cicuta  virosa^  Engl.  Bof. 
'•  479,  in  his  Flora  Lapponica.     One  man 
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in  our  days,  by  bis  scientific  skill  alone, 
has  given  the  bread-fruit  to  the  West--' 
Indies,  and  his  country  justly  honours  his 
character  and  pursuits.  All  this  is  ac* 
knowledged.  We  are  no  longer  in  the  in- 
fancy of  science,  in  which  its  utility,  not 
hailing  been  proved,  might  be  doubted, 
nor  is  it  for  this  that  I  contend.  I  would 
recommend  botany  for  its  own  sake.  I 
have  often  alluded  to  its  benefits  as  a 
mental  exercise,  nor  can  any  study  exceed 
it  in  raising  curiosity,  gratifying  a  taste  for 
beauty  and  ingenuity  of  contrivance,  or 
sharpening  the  powers  of  discrimination. 
What  then  can  be  better  adapted  for 
young  persons  ?  The  chief  use  of  a  great 
part  of  our  education  is  no  other  than 
what  I  have  just  mentioned.  The  lan- 
guages and  the  mathematics,  however 
valuable  in  themselves  when  acquired, 
are  even  more  so  as  they  train  the  youth- 
ful mind  to  thought  and  observation.     lu 


Sweden  Natural  History  is  the  study  of 
the  schools,  by  which  men  rise  to  picfcr- 
toeut;  and  there  are  no  people  with  more 
ficute  or  belter  regulated  minds  than  the 
Swedes, 

To  those  whose  minds  and  understand- 
ings are  already  formed,  this  study  may 
be  recommended,  independently  of  all 
other  considerations,  as  a  rich  source  cf 
inaocent  pleasure.  Some  people  are  ever 
inquiring  "what  is  the  use"  of  any  par- 
ticular plant,  by  which  tliey  mean  "  what 
food  or  physic,  or  what  materials  for  the 
painter  or  dyer  docs  it  afford  ?"  They  look 
t)n  a  beautiful  flowery  meadow  with  ad- 
miration, only  in  proportion  as  it  affords 
nauseous  drugs  or  salves.  Othera  consider 
a  botanist  with  respect  only  as  he  may  be 
able  to  teach  them  some  profitable  im- 
provement in  tanning,  or  dyeing,  by 
which  they  may  quickly  grow  rich,  and 
1m  then  perhaps  no  longer  of  any  us^  to 
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mankind  or  to  themselves.  They  Trduld 
permit  their  children  to  study  botany, 
only  because  it  might  possibly  lead  to 
professorships,  or  other  lucrative  prefer- 
ment. 

These  views  are  not  blameable,  but 
they  are  not  the  sole  end  of  human  ex- 
istence. Is  it  not  desirable  to  call  the 
soul  from  the  feverish  agitation  of  worldly 
pursuits,  to  the  contemplation  of  Divine 
Wisdom  in  the  beautiful  oeconomy  of 
Nature  ?  Is  it  not  a  privilege  to  walk  with 
God  in  the  garden  of  creation,  and  hold 
converse  with  his  providence?  If  such  ele- 
vated feelings  do  not  lead  to  the  study  of 
Nature,  it  cannot  far  be  pursued  without 
rewarding  the  student  by  exciting  them. 

Rousseau,  a  great  judge  of  the  human 
heart  and  observer  of  human  manners, 
has  remarked,  that  "  when  science  is 
transplanted  from ,  the  mountains  and 
woods  into  cities  and  worldly  society,  it 
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loses  its  genuine  charms,  and  becomes  a 
source  of  envy,  jealousy  and  rivalship/' 
This  is  still  more  true  if  it  be  cultivated 
as  a  mere  source  of  emolument.  But  the 
man  who  loves  botany  for  its  own  sake 
knows  no  such  feelings,  nor  is  he  depen- 
dent for  happiness  on  situations  or  scenes 
that  favour  their  growth.  He  would  find 
himself  neither  solitary  nor  desolate,  had 
he  no  other  companion  than  a  "  moun- 
tain daisy,"'  that  "  modest  crimson-tipped 
flower,*'  so  sweetly  sung  by  one  of  Na- 
ture's own  poets.  The  humblest  weed  or 
moss  will  ever  afford  him  something  to 
^examine  or  to  illustrate,  and  a  great  deal 
to  admire.  Introduce  him  to  the  magni- 
^cence  of  a  tropical  forest,  the  enamelled 
meadows  of  the  Alps,  or  the  wonders  of 
New  Holland,  and  his  thoughts  will  not 
dwell  much  upon  riches  or  literary  ho- 
nours, things  that 

^*  Ray  round  ihc  head,  but  come  not  near  the  heart." 
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One  idea  is  indeed  worthy  to  mix  in  the 
pure  contemplation  of  Nature,  tbe  anti- 
cipation of  tbe  pleasure  we  may  have  to 
bestow  on  kindred  minds  with  our  owni 
in  slianng  with  thpm  our  discoveries  and 
our  acquisition!*.  This  is  truly  an  object 
worthy  of  a  good  man,  the  pleasure  of 
cpmniunicating  virtuous  disinterested 
pleasure  |o  tbosc  who  have  the  same  tastes 
with  ourselvps;  or  of  guiding  young  inge- 
nuous minds  to  worthy  pursuits,  and  facili- 
tating their  acquisition  of  what  we  have 
already  obtained.  If  honours  and  re- 
spectful consideration  reward  such  mo- 
tives, they  flow  from  a  pure  source.  The 
giver  and  the  receiver  are  alike  invulne- 
rable, as  well  as  inaccessible,  to  "  envy, 
jealousy  or  rivalship,"  and  may  pardon 
their  attacks  without  an  effort. 

'i'lic  natural  history  of  animals,  in  many 
respects  even  more  interesting  than  botany 
to  man  as  an  animated  being,  and  more 
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Btriking  in  some  of  the  phapnomena  which 
\t  displays,  is  in  other  points  less  pleasing 
l|o  a  tender  and  delicate  mind.  In  botany 
is  elegance  and  delight.  No  painful, 
Bgusting,  unhealthy  experiments  Of  in- 
quiries are  tq  be  made.  Its  pleasures 
spring  up  under  qur  feet,  and,  as  we  pur- 
ip  them,  reward  us  with  health  and 
rene  satisfaction.  Noqe  but  the  most 
foolish  or  depraved  could  derive  any 
thing  from  it  but  what  is  beautiful,  or 
pollute  its  lovely  scenery  with  unamiable 
or  unhallowed  images.  Those  who  do  so, 
either  from  corrupt  taste  or  malicious  de- 
sign, can  be  compared  only  to  the  fiend 
entering  into  the  garden  of  Eden. 

Ijct  us  turn  from  this  odious  picture 
the  contemplation  of  Nature,  ever  new, 
ever  abundant  in  inexhaustible  variety. 
Whether  we  scrutinize  the  damp  recesses 
of  woods  in  the  wintry  months,  when  the 
numerous  tribes  of  mosses  arc  displaying 


•    ^  • 


XXil  PREFACfe. 

their  minute,  but  highly  interesting  struts 
ture;  whether  we  walk  forth  in  the  early 
spring,  when  the  ruby  tips  of  the  haw- 
Ihom-bush  give  the  first  sign  of  its  ap- 
proaching vegetation,    or  a  little  after, 
when  the  violet  welcomes  us  with  its  scent 
and  the  primrose  with  its  beauty ;  whether 
we  contemplate  in  succession  all  the  pro* 
fuse  flowery  treasures  of  the  summer,  or 
the  more  hidden  secrets  of  Nature  at  the 
season  when  fruits  and  seeds  are  forming ; 
the  most  familiar  objects,  like  old  friends^ 
iwill  always  afford  us  something  to  study 
and  to  admire  in  their  characters,   while 
new  discoveries  will  awaken  a  train  of  new 
ideas.     The  yellow  blossoms  of  the  morn* 
ing,  that  fold  up  their  delicate  leaves  as 
the  day  advances ;  others  that  court  and 
sustain  the  full  blaze  of  noon  ;  and  the 
pale  night-scented  tribe,   which  expand, 
and  diffuse   their  very  sweet  fragrance, 
towards  evening,  will  all  please  in  their 
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torn.  Though  spring  is  the  season  of 
hope  and  novelty,  to  a  naturalist  more 
especially,  yet  the  wise  provisions  and 
abundant  resources  of  Nature,  in  the 
close  of  the  year,  will  yield  an  observing 
mind  no  less  pleasure,  than  the  rich  variety 
of  her  autumnal  tints  affords  to  the  ad- 
mirers of  her  external  charms.  The  more 
we  study  the  works  of  the  Creator,  the 
more  wisdom,  beauty  and  harmony  be- 
come manifest,  even  to  our  limited  ap- 
prehensions ;  and  while  we  admire,  it  is 
impossible  not  to  adore. 

*'  Soft  roll  your  inceiwe,  herbs,  and  fruits,  and  flowers. 
In  mingled  clouds,  to  H/m,  whose  sun  exalts. 
Whose  breath  perfumes  you,  and  whose  pencil  paints  !*' 
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DISTINCTIONS    BETWEEN  ANIMALS,    VE- 
GETABLES,     AND      POSSILS. — ON      THE  ' 
VITAL  PRINCIPLE  ESSENTIAL  TO   THE 
T^VO    FORMER. 

Those  who  with  a  philosophical  eye  have 
contemplated  the  productions  of  Nature, 
have  all,  by  common  consent,  divided  them 
into  three  great  classes,  called  the  Animal, 
the  Vegetable,  and  the  Mineral  or  Fossil 
Kingdoms.  These  terms  are  still  in  gene- 
ral use,   and  the  most  superficial  observer 
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must  be  struck  with  their  propriety.  The 
apphcation  of  them  seems  at  first  sight  per- 
fectly easy,  and  in  general  it  is  so.  Difficul- 
ties occur  to  those  only  who  look  very  deeply 
into  the  subject. 

Animals  have  an  organized  structure 
which  regularly  unfolds  itself,  and  is  nou- 
rished and  supported  by  air  and  food ;  they 
consequently  possess  life,  and  are  subject 
to  death ;  they  are  moreover  endowed  with 
sensation,  and  with  spontaneous,  as  well  as 
voluntary,  motion. 

Vegetables  are  organized,  supported  by 
air  and  food,  endowed  with  life  and  subject 
to  death  as  well  as  animals.  They  have  in 
some  instances  spontaneous,  though  we  know 
not  that  they  have  voluntary,  motion.  They 
are  sensible  to  the  action  of  nourishment,  air, 
and  light,  and  either  thrive  or  languish  ac- 
cording to  the  wholesome  or  hurtful  applica- 
tion of  these  stimulants.  This  is  evident  to  all 
who  have  ever  seen  a  plant  growing  in  a  cli- 
mate, soil,  or  situation,  not  suitiible  to  it. 
Tliose  who  have-  ever  gathered  a  rose,  know 
but  too  well  how  soon  it  withers :  and  the 
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familiar  application  of  its  fate  to  that  of 
human  Ufe  and  beauty  is  not  more  striking 
to  the  imagination  than  philosophically  and 
literally  true.  The  sensitive  plant  is  a  more 
astonishing  example  of  the  capability  of 
vegetables  to  be  acted  upon  as  living  bodies. 
Other  instances  of  the  same  kind  we  shall 
hereafter  have  occasion  to  mention.      ^ 

The  spontaneous  movements  of  plants  are 
almost  as  readily  to  be  observed  as  their 
living  principle.  The  general  direction  of 
their  branches,  and  especially  of  the  upper 
surface  of  their  leaves,  though  repeatedly 
disturbed,  to  the  light;  the  unfolding  and 
closing  of  their  flowers  at  stated  times,  or 
according  to  favourable  or  unfavourable  cir- 
cumstances, with  some  still  more  curious 
particulars  to  be  explained  in  the  sequel  of 
this  work,  are  actions  undoubtedly  depending 
on  their  vital  principle,  and  are  performed 
with  the  greater  facihty  in  proportion  as  tliat 
principle  is  in  its  greatest  vigour.  Hence 
arises  a  question  whether  Vegetables  are 
endowed  with  sensation.  As  they  possess 
life,  irritability  and  motion,  spontaneously 
directing  their  organs  to  what  is  natural  and 
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beneficial  to  them,  and  flourishing  accordinj:^ 
to  their  success  in  satisfying  their  wants, 
may  not  the  exercise  of  their  vital  functions 
be  attended  with  some  d(»gree  of  sensation, 
however  low,  and  some  consequent  share  of 
happiness?  Such  a  supposition  accords  with 
all  tlie  best  ideas  Me  can  form  of  the  Divine 
Creator ;  nor  could  the  consequent  uneasiness 
which  plants  must  suffer,  no  doubt  in  a  very 
low  degree  likewise,  from  the  depredations 
of  animals,  bear  any  comparison  with  their 
enjoyment  on  the  whole.  However  this  may 
be,  the  want  of  sensation  is  most  certainly 
not  to  be  proved  with  regard  to  Vegetables, 
and  therefore  of  no  use  as  a  practical  means 
of  distinguishing  them,  in  doubtful  cases, 
from  Animals. 

Some  philosophers*  have  made  a  loco- 
motive power  peculiarly  characteristic  of  Ani- 
mals, not  being  aware  of  the  true  nature  of 
those  half-animated  beings  called  Corals  and 
Corallines,  which  are  fixed,  as  immoveably 
as  anv  plants,  to  the  bottom  of  the  st  a,  while 
indeed  inanv  livins  vegetables  swim  around 

*  Jungiutfj  Boerhaavtj  Ludwig  and  mtny  others. 
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them,'  unattached  to  the  soil,  and  nourished 
by  the  water  in  which  they  float.  Some* 
have  characterized  Animals  as  nourished  by 
their  internal,  and  Vegetables  b}-  their  exter- 
nal surface,  the  latter  bavins:  no  such  thins  as 
an  internal  stomach.  This  is  ingenious  and 
tolerably  correct ;  but  the  proofs  of  it  must 
fail  with  respect  to  those  minute  and  simply- 
constructed  animals  the  Polypes,  and  the 
lower  tribes  of  AVorms,  whose  feelers,  put 
forth  into  the  water,  stem  scarcely  diU'erent 
from  roots  seeking  their  food  in  the  earth, 
9nd  some  of  which  may  be  turned  inside  out, 
Kke  a  glove,  without  any  disturbance  of  iheir 
ordinary  functions.  The  most  satisfactory 
remark  I  have  for  a  long  time  niet  with  on 
this  difficult  subject  is  that  of  M.  Mirbel, 
in  his  TraiU  d\4natomie  et  de  Fhfjsiologie 
V^gHale^^  a  work  I  shall  often  have  occasion 
to  quote.  He  observes,  vol.  L  p.  19?  "  that 
plants  alone  havd  a  power  of  deriving  nou- 
rishment, though  not  indeed  exclusively,  from 

*  Dr.  Alston,  formerly  professor  of  botany  at  Edin* 

burgh. 

t  Pnblished  at  Paris  two  or  three  years  since,  in  two 
vols.  8vo, 
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inorganic  matter,  mere  earths,  salts  or  airs, 
substances  certainly  incapable  of  serving  as 
food  for  any  animals,  the  latter  only  feeding 
on  what  is  or  has  been  organized  matter, 
either  of  a  vegetable  or  animal  nature.  So 
that  it  should  seem  to  be  the  office  of  vege- 
table life  alone  to  transform  dead  matter 
into  organized  living  bodies/'  This  idea  ap- 
pears to  me  so  just,  that  I  have  in  vain  sought 
for  any  exception  to  it. 

Let  us  however  descend  from  these  philo^ 
sophical  speculations  to  purposes  of  practical 
utility.  It  is  sufficient  for  the  young  student 
of  Natural  History  to  know,  that  in  every 
case  in  which  he  can  be  in  doubt  whether 
he  has  found  a  plant  or  one  of  th?  lower  orders 
of  animals,  the  simple  experiment  of  burning 
will  decide  the  question.  The  smell  of  a 
burnt  bone,  coralline,  or  other  animal  sub- 
stance, is  so  peculiar  that  it  can  never  be  mis- 
taken, nor  does  any  known  vegetable  give 
out  the  same  odour. 

The  Mineral  Kingdom  can  never  be  con- 
founded with  the  other  two.  Fossils  are 
ma^ssos  of  mere  dead  unorganized  matter, 
subject  to  the  laws  of  chemistry  alone ;  grow- 
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ing  indeed,  or  increasing  by  the  mechanical 
addition  of  extraneous  substances,  or  by  the 
laws  of  chemical  attraction,  but  not  fed  by 
nourishment  taken  into  an  organized  struc- 
ture. Their  curious  crystallization  Ix^ars  some 
resemblance  to  organization,  but  performs 
none  of  its  functions,  nor  is  any  thing  like  a 
vital  principle  to  be  found  in  this  department 
of  Nature. 

If  it  be  asked  what  is  this  vital  principle,  so 
essential  to  animals  and  vegetables,  but  of 
which  fossils  are  destitute^  we  must  own  our 
complete  ignorance.  We  know  it,  as  we  know 
its  Omnipotent  Author,  by  its  effects. 

Perhaps  in  the  fossil  kingdom  heat  may 
be  equivalent  to  a  vital  principle ;  but  heat  is 
not  the  vital  principle  of  organized  bodies, 
though  probably  a  consequence  of  that  prin- 
ciple. 

Living  bodies  of  animals  and  plants  produce  ' 
heat;  and  this  phsenomenon  has  not,  I  think, 
been  entirely  explained  on  any  chemical 
principles,  though  in  fossils  the  production  of 
heat  is  in  mo$t  cases  tolerably  well  accounted 
for.  In  animals  it  seems  to  have  the  closest  pos- 
sible connexion  with  the  vital  energj\  But  the 
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effects  of  this  vital  energy  are  still  more  stu^ 
pendou9  in  the  operations  constantly  going  on  in 
every  organized  body,  from  our  own  elaborate 
frame  to  the  humblest  moss  or  fungus.  Those 
different  fluids,  so  fine  and  transparent,  sepa^ 
fated  from  each  other  by  membranes  as  fine, 
which  compose  the  eye,  all  retain  their  pro- 
per situations  (though  each  fluid  individually 
is  perpetually  removed  and  renewed)  for  sixty, 
f  ighty,  or  a  hundred  years,  or  more,  while  life 
remains.     So  do  the  infinitely  small  vessels  of 
an  almost  invisible  ifisect,  the  fine  and  pellucid 
'  tubes  of  a  plant,  all  hold  their  destined  fluids, 
conveying  or  changing   them   according  to 
fixed  laws,  but  never  permitting  them  to  run 
into  confusion,  so  long  as  the  vital  principle 
animates  their  various  forms.     But  no  sooner 
does  death  happen,  than,  without  any  alte- 
ration of  structure,  any  apparent  change  ii^ 
their  material  configurdtion,  all  is  reversed. 
The  eye  loses  its  form  and  brightness;  it? 
membranes  let  fifo  their  contents,  which  mix  in 
confusion,  and  thenceforth  yield  to  the  laws  of 
chemistry  alone.     Just  so  it  happens,  sooner 
or  later,  to  the  other  parts  of  the  animal  as 
well  as  vegetable  frame.     Chemical  changes, 
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putrefaction  and  destruction,  immediately 
follow  the  total  privation  of  life,  the  import- 
ance of  which  becomes  instantly  evident  whea 
it  is  no  more.  I  humbly  conceive  therefore, 
that  if  the  human  understanding  can  in  any 
case  flatter  itself  with  obtaining,  in  the 
natural  world,  a  glimpse  of  the  immediate 
agency  of  the  Deity,  it  is  in. the  contemplar 
tion  of  this  vital  principle^  which  seems  inde- 
pendent of  material  organization,  and  an 
impulse  of  his  own  divine  energy. 
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PEFINITION  OF  NATURAL  HISTORY,  AKD 
PARTICULARLY  BOTANY. — OF  THE  GE- 
NERAL TEXTURE  OF  PLANTS, 

Natural  History  properly  signifies  that 
study  by  which  we  learn  to  distinguish  from 
one  another  the  natural  bodies,  whether  Ani- 
mal, Vegetable  or  Mineral,  around  us;  todis^ 
cover  as  much  as  possible  their  nature  and  pro- 
perties, and  especially  their  natural  depen- 
dence on  each  other  in  the  general  scale  of 
beings.  In  a  more  extensive  sense  it  may 
be  said  to  teach  their  secondary  properties, 
or  the  various  uses  to  which  they  have  been, 
or  may  be,  converted,  in  the  service  of  man- 
kind or  of  other  animals ;  inasmuch  as  an  ac- 
cjuaintance  with  their  natural  quahties  is  our 
only  sure  guide  to  a  knowledge  of  their  arti- 
ficial uses.     But  as  this  definition  would  in- 


BRnHITlOM  OP  BOTANY.    '  11 

eiude  many  arts  and  sciences,  each  of  them 
sufficient  to  occupy  any  common  mind,  as 
Agriculture,  Dietetics,  Medicine,  and  many 
others,  it  is  sufficient  for  a  philosophical  na* 
turalist  to  be  acquainted  with  the  general 
principles  upon  which  such  arts  and  sciences 
are  founded. 

That  part  of  Natural  History  which  con- 
cerns plants  is  called  Botany,  from  Bnccr,],  the 
Greek  word, for  a  herb  or  grass.  It  may  be 
di\dded  into  three  branches ;  1st,  The  phy^ 
siology  of  plants,  or  a  knowledge  of  the  struc- 
ture and  functions  of  their  different  parts  ;2dly. 
The  systematical  arrangement  and  denomina- 
tion of  their  several  kinds :  and  3dly,  Their 
oeconomical  or  medical  properties*  All  these 
objects  should  be  kept  in  view  by  an  intelli- 
gent botanist.  The  two  first  are  of  essential 
senice  to  each  other,  and  the  last  is  only  to 
be  pursued,  with  any  certainty,  by  such  as 
are  versed  in  the  other  two.  The  present 
pubUcation  is  intended  to  explain  the  funda- 
mental principles  of  them  all,  with  as  much 
practical  illustration  as  may  be  necessary  for 
those  who  wish  to  become  well  acquainted 
with  tlii^  delightful  science.     Botany  has  one 
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fKlvantage  over  many  other  useful  and  neces- 
sary studies,  that  even  its  first  beginnings  are 
pleasing  and  profitable,  though  pursued  to 
ever  so  small  an  extent ;  the  objects  with 
which  it  is  conversant  are  in  themselve;* 
charming,  and  they  become  doubly  so  to 
those  who  contemplate  them  with  the  addi- 
tional sense,  as  it  were,  which  science  gives ; 
the  pursuit  of  these  objects  is  an  exercise  no 
less  healthful  to  the  body,  than  the  observa-r 
tion  of  their  laws  and  characters  is  to  the 
mind. 

In  studying  the  functions  of  the  Vegetable 
frame,  we  must  constantly  remember  that  it  is 
not  merely  a  collection  of  tubes  or  vessels 
holding  different  fluids,  but  that  it  is  endowed 
with  hfe,  and  consequently  able  not  only  to 
imbibe  particular  fluids,  but  to  alter  their 
Bature  according  to  certain  laws,  that  is,  to 
form  peculiar  secretions.  This  is  the  exclusive 
property  of  a  living  being.  Animals  secrete 
milk  and  fat  from  food  which  has  no  resem-^ 
blance  to  those  substances;  so  Vegetables 
secrete  gum,  sugar,  and  various  resinous  sub- 
stances from  the  uniform  juices  of  the  earthy 
or  perhaps  from  mere  water  and  air.     The 
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most  different  and  discordant  fluids,  sepa- 
rated only  by  the  finest  film  or  membrane, 
are,  as  we  have  already  obsen  ed,  kept  per- 
fectly distinct,  while  life  remains ;  but  no 
sooner  does  the  vital  principle  depart,  than 
secretion,  as  well  as  the  due  preservation  of 
what  has  been  secreted,  are  both  at  an  end, 
:ind  the  principle  of  dissolution  reigns  abso- 
lute. 

Before  we  can  examine  the  physiology  of 
vegetables,  it  is  necessary  to  acquire  some 
idea  of  their  structure. 

Much  light  has  been    thrown   upon   the 
general  texture  of  Vegetables  by  the  micro- 
scopic figures  of  Grew,  Malpighi  and  others, 
repeated  by  Dr.  Thornton  in  his  Illustration 
of  the  Linnaean  System,  but  more  especially 
by  the  recent  observations  and  highly  mag- 
nified  dissections   of  M.  Mirbel.      See   his 
Table  of  Vegetable  Anatomy  in  die  work 
already  mentioned.     From  preceding  writers 
we  had  learned  the  general  tubular  or  vas- 
cular structure  of  the  vegetable  body,  and 
the  existence  of  some  peculiar  spirally-coated 
vessels  in  many  plants.     On  these  slender 
founviations  physiologists  have,  at  their  plea- 
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sure,  constructed  various  theories,  relative 
to  the  motion  of  the  sap,  respiration  and  other 
functions,  presumed  to  be  analogous  to  thos^ 
of  animals.  The  anatomical  observations  of 
Mirbel  go  further  than  those  of  Grew,  &c., 
and  it  is  necessary  to  give  a  short  account  of 
his  discoveries. 

He  finds,  by  the  help  of  the  highest  mag- 
nifying powers,  that  the  vegetable  body  is  a 
continued  mass  of  tubes  and  cells ;  the  former 
extended  indefinitely,  the  latter  frequently 
and  regularly  interrupted  by  transverse  par* 
titions.     These  partitions  being  ranged  alter- 
nately in  the  corresponding  cells,  and  each 
cell  increasing  somewhat  in  diameter  after  its 
first  formation,  except  where  restrained  by 
the  transverse  partitions,  seems  to  account 
for  their  hexagonal  figure*.  See  Tab.  I.  /.  a. 
The  membranous  sides  of  all  these  cells  and 
tubes  are  very  thin,  more  or  less  transparent, 
often  porous,  variously  perforated  or  torn. 
Of  the  tubes,  some  are  without  any  lateral  per- 
forations, f.  by  at  least  for  a  considerable  ex- 
tent ;  others  pierced  with  holes  ranged  in  a 

•  In  microscopic   figures  the)'  are  generally  drawn 
like  circles  intersecting  each  oiber. 
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close  spiral  line,  f.  c ;  in  others  several  of 
tliese  holes  run  together,  as  it  were,  into 
•  interrupted  spiral  clefts,  /•  d ;  and  in  some 
those  clefts  are  continued,  so  that  the  whole 
tube,  more  or  less,  is  cut  into  a  spiral  Une, 
J\  e  ;  which,  in  some  young  branches  and  ten- 
der leaves,  will  unroll  to  a  great  extent,  when 
they  are  gently  torn  asunder.  The  cellular 
texture  especially  is  extended  to  every  part 
of  the  vegetable  body,  even  into  the  thin 
skin,  called  the  cuticle,  whiph  covers  every 
external  part,  and  into  the  fine  hairs  or  down 
which,  in  some  instances,  clothe"  the  cuticle 
itself. 

Before  we  offer  any  th'mg  upon  the  sup- 
posed functions  of  these  different  organs, 
we  shall  take  a  general  view  of  the  Vegetable 
body,  beginning  at  the  external  part  and 
profeeding  inwards. 
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CHAPTER  III. 


OF  THE  CUTICLE  OR  EPIDERMIS* 

-TiVERY  part  of  a  living  plant  is  covered 
with  a  skin  or  membrane  called  the  cuticle, 
which  same  denomination  has  been  given 
by  anatomists  to  the  scarf  skin  that  covers 
the  animal  body,  protecting  it  from  the 
injuries  of  the  air,  and  allowing  of  due  absorp- 
tion and  perspiration  through  its  pores. 

There  is  the  most  striking  analogy  between 
the  animal  and  the  vegetable  cuticle.  In  the 
former,  it  varies  in  thickness  from  the  exqiii- 
sitely  dehcate  film  which  covers  the  eye,  to 
the  hard  skin  of  the  hand  or  foot,  or  the  far 
coarser  covering  of  a  Tortoise  or  Rhinoceros ; 
in  the  latter  it  is  equally  delicate  on  the  parts 
of  a  flower,  and  scarcely  less  hard  on  the 
leaves  of  the  Pearly  Aloe,  or  coarse  on  the 
trunk  of  a  Plane  tree.  In  the  numerous  layers 
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of  this  membrane  cgntinually  peeling  off  from 
the  Birch,  wc  see  a  resemblance  to  the 
scales  which  sepa^te  from  the  shell  of  a 
Tortoise.  By  maceration,  boiling,  or  putre- 
faction, this  part  is  separable  from  the  plant 
as  well  as  from  the  animal,  being,  if  not  ab- 
solutely incorruptible,  much  less  prone  to 
decomposition  than  the  parts  it  covers.  The 
vital  principle,  as  far  as  we  can  judge,  seems 
to  be  extinct  in  it. 

The  cuticle  admits  of  the  passage  of  fluids 
from  within  as  well  as  from  without,  but  in 
a  due  and  definite  proportion  in  every  plant : 
consequently  it  must  be  porous ;  and  the  mi- 
croscope shows',  what  reason  would  teach  us 
to  expect,  that  its  pores  are  different  in  dif- 
ferent kinds  of  plants.  In  very  succulent 
plants,  as  Aloes,  a  leaf  of  which  being  cut 
off  will  lie  for  many  weeks  in  the  sun  without 
drying  entirely,  and  yet  when  partly  dry 
will  become  plump  again  in  a  few  hours  if 
plunged  into  water,  the  cuticle  must  be  very 
curiously  constructed,  so  as  to  admit  of  ready 
absorption,  and  very  tardy  perspiration.  Such 
plants  are  accordingly  designed  to  inhabit 
hot  sandy  countries,    where?  they   are  long 
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exposed  to  a  burning  Aun,  with  very  rarer 
supplies  of  rain. 

This  part  allowa  also  of  the  passage  of  air, 
as  is  proved  by  experiments  on  the  functions 
of  leaves.  Light  probably  acts  through  it, 
as  the  cuticle  is  a  colourless  membrane.  We 
know  the  effects  of  light  to  be  very  important 
in  the  vegetable  oeconomy. 

But  though  this  fine  membrane  admits 
extraneous  substances,  so  as  to  have  their 
due  effect  upon  the  vegetable  constitution, 
acc9rding  to  fixed  laws,  it  no  less  powerfully 
excludes  all  that  would  be  injurious  to  the 
plant,  cither  in  kind  or  proportion.'  Against 
heat  or  cold  it  proves,  in  general,  but  a  fee- 
ble defence ;  but  when  clothed  with  hair  or 
wool,  it  becomes  a  very  powerful  one.  Against 
the  undue  action  of  the  atmosphere  it  is  so 
important  a  guard,  that,  when  any  tender 
growing  part  is  deprived  of  it,  the  greatest 
mischiefs  ensue.  It  forms  in  the  Vegetable, 
as  well  as  the  Animal,  a  fine  but  essential 
barrier  between  hfe  and  destruction. 

Some  have  imagined  that  the  cuticle  gave 
fbrm  to  th^  vegetable  body,  because  it  some- 
times being  over  tight  causes  contractions  ou 
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the  stem  of  a  tree»  aa  in  the  plotn  or  cherry^ 
and  because  it  is  found  to  be  cracked  wherever 
an  unnatural  exprescence  is  produced  on  th9 
bark.  No  doubt  the  cuticle  i#  formed  so  as 
to  accommodate  itself  only  to  the  natural 
growth  of  the  plants  not  to  any  monstrositiesy 
and  those  lumps  cause  it  to  burst-;  just  as  i^ 
happens  to  ripe  fruits  in  very  wet  seasons; 
Their  cuticle  iS:  constructed  suitably  to  their 
usual  size  or  plumpnesSf  but  not  to  any  im«- 
moderate  increase  from  too  great  absorption 
of  wet.  If  the  cuticle  be  removed  from  any 
part,  no  swelling  follows,  as  it  would  if  this 
membrane  only  kept  the  tree  in  shape. 

The  extension  of  the  cuticle  is  astonishing, 
if  we  consider  that  it  is  formed,  as  Grew  well 
observes,  on  the  tenderest  embryo,  and  only 
extended  duriftg  the  growth  of  the  plant,  and 
that  it  appears  not  to  have  any  connexiQa 
with  the  vascular  or  living  part  of  the  vege-* 
table  body.  But  though  so  accemmodating 
in  those  parts  where  it  is  wanted,  on  the  old 
tmnks  of  most  trees  it  cracks  in  every  direc* 
tbn,  and  in  many  is  entirely  obliterated,  the 
(U  dead  layers  of  their  bark  performing  all 
&e  requisite  offices  of  a  wUch^ 
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'  M.  Mii'bel  indeed,  though  he  admits  the 
importance  of  this  part  in  the  several  ways 
ftbove  mentioned,  contends  that  it  is  not  a 
distinct  organ  like  the  cuticle  of  animals^ 
but  merely  formed  of  the  cellular  parts  of  the 
plant  dilated  and  multiplied,  and*  changed 
by  their  new  situation.  This  b  very  true; 
but  upon  the  same  principle  the  human 
cuticle  can  scarcely  be  called  a  distinct  oi^an. 
Its  texture  is  continually  scaling  off  exter« 
nally,  and  it  is  supplied  with  new  layers  from 
within.  Just  so  does  the  cuticle  of  the  Birch 
pee\  off  in  scales,  separable,  almost  without 
end,  into  smaller  ones. 

Examples  of  different  kinds  of  cuticle  may 
be  seen  in  the  following  plants. 

On  the  Currant  tree  it  is  smooth,  and  scales 
off  in  large  entire  flakes,  both  from  the  young 
branches  and  old  stem.  The  same  may  be 
observed  in  the  Elder. 

The  friiit  of  the  Peach  and  tlie  leaf  of  the 
Mullein  have  a  cuticle  covered  with  dense 
and  rather  harsh  wool,  such  as  is  found  on 
many  Mexican  plants^  and  on  more  Cretan 
onosi.  -Tlie  latter  we  knovr  grow  in  open 
places  under  a  burning  sun.  .    ; 
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The  leaf  of  the  White  Willbw  iadothedf 
with  a  fine  silky  or  satiny  cuticle*  j  ,.♦::> 

The  cuticle  of  theBetony^  ami  ofi:inaaa]p 
other  plants,  is  extended  into  rigid  haiiv  df 
bristles,  which  in  the  Nettle  are  fiertbrated 
and  contain  a  venomous  fluid. 

On  the  fruit  of  the  Plum,  and  on  many 

leaves,  we  find  a  blueish  dry  powder  covering 

the  cuticle,  which  is  a  resinous  exudation,  and 

it  is  diflicult  to  wet  the  surface  of  these  plants. 

Rain  trickles  over  them  in  large  drops. 

In  the  Cork  tree,  the  Common  Maple,  and 
€fcn  the  Dutch  EJm,  the  cuticle  is  covered 
vith  a  fimgous  substance  most  extraordinary 
in  its  nature,  though  familiar  to  us  as  cork^ 

In  grasses  and  some  other  plants  the  inge- 
nious Mr.  D^vy  has  found  a  flinty  substance 
^  the  cuticle. 

What  seems  to  be  the  cuticle  on  the  trunk 
<>f  the  Plane,  the  Fir,  and  a  kind  of  Willow 
^led  SalLc  triandra^  rather  consists  of 
wales  of  bark,  which  having  performed  their 

finictions  and  become  dead  matter,  are  re- 

* 

jccted  by  the  increasing  bark  beneath  them  ; 
Md  this  accords  with  M.  Mirbel's  idea  of 
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tlia  cuticle.  The  old  layers  of  bark  in  the 
Chesnut,  Oak,  and  many  other  trees,  thouigh 
not  catt  off,  are  of  the  same  nature ;  and 
iheip  under  the  microscope  exhibit  the  sanfe 
cellular  texture  as  the  real  cuticle. 
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CHAPTER  IV, 


OF  THE  CBLLULAR  INTEGUMENT. 

IiiMEDiAf  ElY  under  the  Cuticle  we  find  a 
succulent  cellular  substance,  for  the  motit 
part  of  ^  green  colour,  at  least  in  the  leaves 
and  branches,  which  is  called  by  Du  Hamel 
the  Enveloppe  cellulaire^  and  by  Mirbel  the 
Tisw  herbacS.  This  is  in  general  the  seat 
of  colour,  and  in  that  respect  analogous  to 
the  rete  muc^sum^  or  pulpy  substance  situated 
under  the  human  cuticle,  which  is  pale  in  the 
European,  and  black  in  the  Negfo;  but  we 
must  carry  the  analogy  no  further,  for  these 
two  parts  perform  no  functions  in  common. 
Du  Hamel  supposed  this  pulp  to  form  thd 
eiiticle;  but  thia. is.  improbable,  as  his  expe^ 
rimeots  show,  -when  that  membrane  is  re^ 
moved,  that,  the  Cellular  Integument  ex« 
foliatfs,  at  least  in  ttees,  or  is  thrown  off  i^ 
consequence  of  the.  injury  it  bks  sustainedtir 
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and  a  new  cuticle,  covering  a  new  layer  of 
the  same  succulent  matter,  is  formed  under 
the  old  one.  Annual  stems  or  branches  have 
pot  the  same  pqwer,  any  mqre  than  leaves. 

But  little  attention  has  been  paid  to  this 
organ  till  lately,  though  it  is  very  universal, 
even,  ^a»  Mjrbel  observes,  ip  Aflo^ses .  and 
Ferns.  The  same  writer  remarks  that  "  leaves 

consist  almost  entirely  ^fa  plate  of  this 

substance,  covered  on  each  side  by  the 
^*  cuticle.  The  stems  and  branches  of  both 
^^  annual  and  perennial  plants  are  invested 
^*  with  it ;  but  in  woody  parts  it  is  dried  up 
"  and  reproduced  continually,  such  parts 
"  only  having  that  reproductive  power.  The 
^*  old  layers  remain,  are  pushed  outward 
"  by  the  new  ones,  and  form  at  length  the 
<♦  rugged  dry  dead  covering  of  the  old  trunks 
♦>  of  treos/' 

When  we  come  to  consider  the  curious 
functions  of  leaves,  we  shall  find  this  part 
to  be  of  the  very  first  importance.  In  it 
the  principal  changes  operated  upon  the  juices 
of  plants  by  light  and  air,  and  the  conse^ 
i|uent  elaboration  of  all  their  peculiar  secre-* 
tions,  take  place.    .     .    *    -     - 
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CHAPTER  V, 


OP    THE    BABK. 

UxDEB  the  Cellular  Integument;  we  find  the 
Bark,  consisting  of  but  one  layer  in  plants  or 
branches  only  one  year  old,  and  often  not 
distinguishable  from  the  wood.  In  the  older 
branches  and  trunks  of  trees,  it  qonsists  of  as 
many  layers  as  they  are  years  old,  the  in* 
nergoLOst  being  called  the  liber;  and  it  is  in 
this  layer  only  that  the  essential  vital  func* 
tions  are  carried  on  for  the  time  being, 
after  which  it  is  pushed  outwards  with  the 
.Cellular  Integument,  and  becomes  like  that 
a  lifeless  crust.  These  older  layers,  however, 
are  for  some  time  reservoirs  of  the  peculiar 
secreted  juices  of  the  plant,  which  perhaps 
they  may  help  to  perfect. 
•  In  some  roots  the  bark,  though  only  of 
annual  duration,  is   very   thick;  as  in  .the 
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Carrot,  the  red  part  of  which  is  all  bark. 
In  the  Parsnep,  though  not  distinctly  colour- 
ed, it  is  no  less  evident.  In  the  Turnip  it  is 
much  thinner,  though  equally  distinct  firom 
the  wood  or  body  of  the  root. 

The  Bark  contains  a  great  number  of 
woody  fibres,  running  for  the  most  part  lon- 
gitudinally, which  give  it  tenacity,  and  in 
which  it  differs  very  essentially  from  the  parts 
already  described.  These  woody  fibres  whea 
separated  by  maceration  eiihibit  in  general 
a  kind  of  neti^work,  and  in  many  instances 
great  regularity  and  beauty  of  structure.  In 
a  fiunily  of  plants  to  which  the  Mezereon  be* 
longs,  the  fibres  of  the  inner  bark  have  a 
beautiful  white  shin'mg  appearance  like  silk. 
In  one  of  this  tribe,  a  native  of  Jamaica,  and 
called  Lace  Bark,  that  part  may  be  separated 
by  lateral  extension  into  an  elegant  kind  of 
lace. 

In  the  old  bark  of  the  Fir  tribe,  on  tlia 
contrary,  nothing  of  this  kind  is  discernible. 
The  bark  of  the  Cluster  Pine,  Pinus  Pinaster ^ 
some  inches  in  thickness,  is  separable  into 
thin  porous  layers^  each  of  them  the  produc- 
^Q  of  one  season,  which  do  really  seem  to 
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Jbe,  according  to  M.  Mirbers  theory^  hard- 
ened and  dried  Cellular  Integument;  bat 
they  are  rather  perhaps  that  vascular  part  of 
the  Bark  which  once  contained  the  secreted 
fluid,  or  turpentine,  so  abundant  in  this  tred. 

The  bark  of  Oak  trees  twenty  or  thirty 
years  old,  if  cut  and  long  exposed  to  tha 
weather,  separates  into  many  fine  thin  layers^ 
of  a  similar,  though  less  delicate,  texture 
to  tho  Lace  Bark  of  Jamaica.  AU^tfaeBD 
layers,  io  a  living  state,  ^re  closely  coioaiectod 
with  each  other  by  the  cellular  texture  which 
pervades  the  vegetable  body  in  general,  as 
well  as  by  transverse  vessels  necessary  for  the 
perfortnance  of  several  functions  heieaiter  to 
be  mentioned. 

In  the  bark  the  peculiar  virtues  or  qualities 
of  particular  plants  chiefly  reside,  toid  more 
especially  in  several  of  its  internal  layers 
nearest  to  the  wood.  Here  we  find  in  appro- 
priate vessels  the  resin  of  the  Fir  and  Juniper] 
Ae  astringent  principle  of  tlie  Oak  and  Wil- 
k>w,  on  which  their  tanning  prpperty  depends, 
the  fine  and  valuable  bitter  of  the  Peruvian 
Bark,  and  the  exquisitely  aromatic  oil  of  the 
Cinnamoiv     The  same  secretions  do  indeed, 
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morebr  less,  perVade  the  wood  and  other  parts 
of  tho^e  plants,  but  usually  in  a  less  concen- 
trated form. 

When  a  portion  of  the  bark  of  a  tree  13 
removed,  the  remainder  has  a  power  of  ex- 
tejidi^g  itself  laterally,  though  very  gradu- 
ally, l^lVthe  wound  is  closed.  This  is  accom* 
pliabed  by  each  pew  layer,  added  to  -  the 
bark,  internally,  spreading  a  little  beyond  the 
^gft of  :the  .preooditig  layer.  The •  ^>eration 
of  clofiWgthe  Wip^n<^Qespn  the  move  slowly, 
89  th^  Y^pod  upderneath^  from  exposure!  to 
the  aur,..  has:b^pO(pe  de^,  and  fre^tiently 
rott^Ui  prpying  an  ijQcumbrance,  which  though 
the  living  principle  cannot  in  this  instance  free 
itself  from,  it  has  no  power  of  turning  to  any 
good  fKXX>unt.  If 9  however,  this  dead  wood 
be  carefully  removed,  and  the  wound  pro* 
tec  ted  from  the  injuries  of  the  atmosphere, 
the  new  bark  is  found  to  spread  much  more 
rapidly ;  and  as  ev  ery  new  layer  of  bark  forms, 
as  will  be  proved  in  the  next  chapter,  a  new 
layer  of  wood,  the  whole  cavity,  wlkitever  it 
may  be,  is  in  process  of  time  filled  up. 

This  operation  of  Nature  was  turned  to 
great  advantage  by  the  late  Mr.  Forsyth  ot" 
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Kensington  gardens,  the  history  of  whose  ex- 
periments is  before  the  pubhc.  Under  his 
management  many  timber  trees,  become  en- 
tirely hollow,  were  filled  with  new  wood,  and 
made  to  produce  fresh  and  vigrvrous  branches ; 
and  pear-trees  planted  in  the  time  of  King 
William,  and  become  so  decayed  and  knotty 
as  to  bear  no  fruit  worth. gatiigring,  were  by 
gradual  paring  away  of  the  old  wood  and 
bark,  Bud  the  application  of  a  composition 
judiciously  contrived  to  stick  close  and  keep 
out  air  and  wet,  restored  to  such  health  and 
strength  as  to  cover  the  garden  walls  with 
new  branches  bearing  a  profusion  of  fine  fruit. 
These  experiments  have  passed  under  my 
own  actual  observation,  and  I  am  happy  to 
bear  testimony  to  the  merits  of  a  real  lover  of 
useful  science,  and  one  of.  the  most  honest 
and  disinterested  men  I  ever  knew. 
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CHAPTER  VI. 


of  THi    WOOD. 

Whe«  the  bark  is  »m.ved,  «.  «>me  t« 
the  substance  of  the  wood,  which  makes  the 
principal  bulk  of  the  trunk  or  branch  of  s 
tree  or  shrub.  When  cut  across,  it  is  found 
to  consist  of  '  numerous  concentric  layeiiy 
very  distinct  in  the  Fir,  and  other  European 
'  trees  in  general.  Each  of  these  circular 
layers  is  externally  most  hard  and  solid* 
They  differ  however  among  themselves  in 
this  respect,  as  well  as  in  their,  breadth-  on 
the  whole.  It  often  happens  that  all  the 
layers  are  broadest  towards  one  side  of  the 
tree,  so  that  their  common  centre  is  thrown 
very  much  out  of  the  actual  centre  of  the 
trunk. 

The  wood  owes  its  strength  and  tenacity 
to  innumerable  woody  fibres,   and  consists 
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of  ^-arious  vessels  running  for  the  most  part 
longitudinally;  some  having  a  spiral  coat, 
others  not.  Of  these  vessels,  some  in  their 
youngest  state  convey  the  sap  from  the  root 
to  the  extremities  of  the  branches  and  leaves ; 
others  contain  the  various  peculiar  or  secreted 
juices;  others  perhaps  contain  air.  The  whole 
are  joined  together  by  the  cellular  substance 
already  described. 

Linnseus  and  most  writers  believe  that  one 
of   the  abovementibned  circular  layers  of 
wood  is  formed  every  year,  the  hard  exter* 
nal  part  being  caused  by  the  cold  of  winter ; 
consequently,  that  the  exact  age  of  a  sound 
tree  when  felled  may  be  known  by  counting 
these  rings.     It  has  even  been  asserted  that 
the  date  of  peculiarly  severe  winters  may 
be  found  in  the  harder  more  condensed  rings 
formed  at  those  periods ;  and  moreover,  that 
the  north  side  of  a  tree  may  always  be  known 
by  the  narrowness  and  density  of  the  rings 
on  that  side.     All  this  is  controverted  by 
Mirbel,  chiefly  on  the  authority  of  Du  Hamel, 
who  nevertheless  scarcely  says  enough  to  inva- 
lidate the  ancient  opinion  on  the  whole.     It : 
is  very  true  that  there  may  be  occasional  inter  » 
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ruptloits  in  the  formation  of  the  wood  from  cold 
or  fickle  seasons,  and  that  in  some  trees  the 
thin  intermediate  layers,  hardly  discernible 
in  general,  which  unite'  to  form  the  principal 
or  annual  ones,  may,  from  such  fluctuatioit 
of  seasons,    become  more  distinct  than  is 
natural  to  them.     Such  intermediate  layers 
are   even   found   more  numerous  in   some 
trees  of  the  same  species  and  age  than  in 
others.    But  as  there  is  always  a  most  mate- 
rial difference  bet\veen  summer  and  winter, 
so  I  believe  will  there  always  be  a  clear  di- 
stinction between  the  annual  rings  of  such 
trees  as   show  them  at  all.     Trees  of  hot 
countries  indeed,  as  Mahogany,   and  ever- 
greens in  general,  have  them  but  indistinctly 
marked ;  yet  even  in  these  they  are  to  be 
seen.     With  regard  to  their   greater   com- 
pactness on  the  north  side  of  a  tree,  Du 
Hamel  justly  explodes   this  idea.     In  fact, 
there  is  most  wood  formed,  and  consequently 
these  circles  are  broadest,  on  the  side  most 
iavourable  to  vegetation,    and  where  there 
fire  most  branches  and   leaves.     This  in  a 
fiolitary  tree  is  generally  towards  the  south ; 
but  it  is  easy  to  perceive  the  occasional  varia- 
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tions  which  must  arise  from  local  exposure^ 
3cnl,  moiature,  and  other  causes. 

In  some  trees,  a  number  of  the  outermost 
rings  differ  greatly  in  colour  from  the  inner- 
most, and  are  called  by  workmen  the  sap. 
In  the  Laburnum  the  former  are  yellow,  the 
latter  brown*  In  the  Oak  and  many  other 
trees  a  similar  difference,  though  less  striking, 
is  perceptible,  and  in  most  the  external  rings 
are  much  less  firm,  compact,  and  durable 
than  the  rest,  retaining  more  vital  principle, 
wd  more  of  the  peculiar  juices  of  the  plant. 
Such  rings  are  all  comprehended  by  Du  Ham  el 
under  the  name  of  AuhieVj  alburnum;  and 
he  rightly  observes  that  this  difference  often 
extends  to  a  greater  number  of  rings  on  one 
side  of  a  tree  than  on  another.  It  seems 
that  the  more  vigour  there  is  in  a  tree,  or 
^de  of  a  tree,  the  sooner  is  its  alburnum 
made  perfect  wood.  By  this  term,  however, 
is  properly  understood  only  the  layer  of  new 
unhardened  wood  of  the  present  year.  When 
the  word  alburnum  is  used  in  the  following 
pages,  it  applies  to  this  part  only. 

Physiologists  have  long  differed  and  do 
still  diff^  about  the  origin  of  the  wood. 
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Malpighi  and  Grew  thought  it  wtan  fontted 
by  the  bark,  land  the  best  observations  have 
confirmed  their  opinion.  Hales  supposed  the 
wood  added  a  new  layer  to  itself  externally 
every  year.  Linnaeus  had  a  peculiar  notion, 
that  a  new  layer  of  wood  was  secreted  ttimn^ 
ally  from  the  pith,  and  added  internally  to 
the  fonner  ones.  Truth  obliges  us  to  confess 
that  the  latter  theory  is  most  devoid  of  any 
kind  of  proof  cf  probability. 

Du  Hamel,  by  many  experiments,  proved 
the  woo<l  to  be  secreted  or  deposited  from 
the  innermost  part  of  the  bark  or  liber.  He 
introduced  plates  of  tinfoil  under  the  barks 
of  growing  trees,  carefully  binding  up  llieir 
wounds,  and,  after  some  years,  on  cutting 
them  across,  he  found  the  layers  of  new  wood 
on  the  outside  of  the  tin.  His  original  spe- 
cimens I  have  examined  in  the  public  mu- 
seum at  Paris. 

Dr.  Hope,  the  late  Mortby  Professor  of 
Botimy  at  Edinburgh,  instituted  an  experi- 
ment, if  possible  more  decisive,  upon  a  branch 
of  Willow  three  or  four  years  old.  The  bark 
was  carefully  cut  through  longitudinally  on 
one  side  for  the  length  of  several  inches,  so 
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tiiat  it  might  be  slipped  aside  from  the  wood 
in  the  form  of  a  hollow  cylinder,  the  two 
ends  being  undisturbed.     The  edges  of  the 
bark  were  then  united  as  carefully  as  possible,' 
the  wood  covered  from  the  air,  and  the  whole 
bound  up  to  secure  it  from  external  injury/ 
Aft3er  a  few  years,  the  branch  was  cut  through 
transversely.  The  cylinder  of  bark  was  found* 
lined  with  layers  of  new  wood,  whose  number 
added  to  those  in  the  wood  from  which  it  had 
been  stripped,  made  up  the  number  of  rings 
in  the  branch  above  and  below  the  experi- 
ments    For  an  account  of  this  experiment 
I  am  indebted  to  Dr.  Thomas  Hope,  the  pre- 
sent Chemical  Professor  at  Edinburgh. 

Du  Hamel  engrafted  a  portion  of  the  bark 
of  a  Peach-tree  upon  a  Plum.     After  some' 
time  he  found  a  layer  of  new  wood  under 
the  engrafted  bark,  white  like  that  of  the 
Peach,    and   evidently   different    from    the 
red  wood  of  the  Plum.     Moreover,  in  this 
and  other  experiments  made  with  the  same 
intention,  he  found  the  layers  of  new  wood 
always  connected  with   the   bark,  and   not 
united  to  the  old  wood.     See  his  Fhysiqut 
des  Arbres^   vol.  2.  29 j   &c.      It  deserves 
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aUo  to  be  mentioned,  that  by  performing  this 
experiment  of  engrafting  a  portion  of  bark  at 
different  periods  through  the  spring  and  sum^ 
iper,  the  same  accurate  observer  found  a 
great  difference  in  tiie  thickness  of  the  layer 
of  new  wood  produced  under  it,  which  was 
always  less  in  proportion  as  the  operatioii 
was  performed  later  in  the  season. 

That  the  bark  or  liber  produces  wood 
seems  therefore  proved  beyond  dispute,  but 
some  experiments  persuaded  Du  Ifamel  that 
in  certain  circumstances  the  wood  was  capa^ 
ble  of  producing  a  new  bark.  This  never 
happened  in  any  case  but  when  the  whok 
trunk  of  a  tree  was  stripped  of  its  bark^ 
A  Cherry-tree  treated  in  this  manner  exuded 
from  the  whole  surface  of  its  wood  in  Uttle 
points  a  gelatinous  matter,  which  gradually 
extended  over  the  whole  and  became  a  new 
bark,  under  which  a  luver  of  new  wood  was 
speedily  formed.  Hence  Mirbel  concludes, 
vol.  1.  176,  that  the  alburnum  and  the 
wood  are  really  the  origin  of  the  new  layers 
of  wood,  by  producing  first  this  gelatinous 
substance,  or  matter  of  organization,  which 
he  and  Du  Hap[iel  call  cambium j  and  which 
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Mirbel  supposes  to  produce  the  liber  or 
young  bark,  and  at  the  same  time,  by  a 
peculiar  arrangement  of  the  vascular  parts, 
the  alburnum  or  new  wood.  His  opinion  is 
strengthened  by  the  observation  of  a  tribe 
of  plants  to  be  explained  hereafter.  Palms, 
Grasses,  &c.  in  which  there  is  no  real  bark, 
and  in  which  he  finds  that  the  woody  fibres 
do  actually  produce  the  cambium.  Dr.  Hope's 
experiment  will  scarcely  invalidate  this  opi* 
nion,  because  it  may  be  said  the  cambium 
had  already  in  that  case  formed  the  liber. 

This  matter  will  be  better  understood  when 
we  come  to  spesik  of  Mr.  Knight's  experiments 
on  the  eoiirse  of  the  sap. 
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CHAPTER  VJI, 


OF    THE    MEDULLA   OR    PITH. 

The  centre  or  heart  of  the  vegetable  body, 
within  the  wood,  contains  the  Medulla  or 
Pith.  This,  in  parts  most  endued  with  life, 
as  roots,  and  young  growing  stems  or 
braflches,  is  a  tolerably  firm  juicy  substance, 
or  an  uniform  texture,  and  commonly  a  pale 
gfeen  or  yellowish  colour.  Such  is  its  ap-? 
pearance  in  the  young  shoots  of  Elder  in  the 
spring ;  but  in  the  very  same  branches,  fully 
grown,  the  pith  becomes  dry,  snowrwhite, 
highly  cellular,  and  extremely  light,  capable 
of  being  compressed  to  almost  nothing.  So 
it  appears  likewise  in  the  common  Red  or 
White  Currant,  and  numerous  other  plants. 
In  many  annual  stems  the  pith,  abundant 
and  very  juicy  while  they  are  growing,  be- 
comes little  more  than  a  web,  lining  the  hol- 
low of  the  complete  stem,  as  in  some  This* 


OF  THB  BISiI>VUA*Oa.fITH.  39 

tied.  *Many  grasses  and-  iimbeUifer ous  plants^ 
^  Conium  maculatum  or  Hemlock,  have 
always  hollow  steiqs, .  lined  only  with  a  thin 
smooth  coating  of  pith,  exquisitely  delicate 
and  brilliant  m  its  appearance^  .  . 

Concerning  the  nature  aod  functions  of 
this  part  various  opinions  have  been  held. 

Du  Hamel  considered  it  as  merely  cellular 
^ubstanccty  connected  with  what  is  diffused 
jthrough  the  whole  plant,  combining  its  vari- 
ous pfolts,  but  not  performing  any  remarkable 
pfiice  in  the  vegetable  ceconomj. 

Linna^usi  on  the  contrary,  thought  it  the 
seat  of  life  and  source  of  vegetation ;  that  its 
vigQur  was  the  main  cause  of  the  propulsion 
of  the  blanches,  and  that  the  seeds  were 
mere  ^specially  firmed  from  it.  This  latter 
hypothesis:  is  not  better  founded  than  his  idea, 
already  mentioned,  of  the  pith  adding  new 
layers  internally  to  the  wood.  In  fact  the 
]Hth  id  soon  obliterated  in  the  trunks  of  many 
trees,  which  nevertheless  keep  increasing, 
for  a  long  series  of  years,  by  layers  of  wood 
added  every  year  from  the  bark,  even  after 
the  heart  of  the  tree  is  become  hollow  from 
4ecay, 
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Some  considerations  have  led  me  to  hold 
a  medium  opinion  between  these  two  ex- 
tremes. There  is,  in  certain  respects,  an 
analogy  between  the  medulla  of  plants  and 
the  nervous  system  of  animals.  It  is  no  less 
assiduously  protected  than  the  spinal  marrow 
or  principal  nerve.  It  is  branched  oft'  and 
diifused  through  the  plant,  as  nerves  are 
through  the  jmimal.  Henrt*  it  is  not  abmrd 
to  presume  that  it  may.  In  like  manner, 
give  life  and  vigour  to  the  whole,  though  by 
no  means,  any  more  than  nerves,  the  orgafl 
or  source  of  nourishment.  It  is  certainlj 
most  vigorous  and  abundant  in  joung  and 
growing  branches,  and  must  be  supposed  tA 
be  subservient,  in  some  ■way  or  other,  to  their 
increase.  Mr.  Lindsay  of  Jamaica,  in  a  po^ 
per  read  long  ago  to  the  Royal  Society,  but 
not  published,  thought  he  demonstrated  th<f 
medulla  in  the  leaf-stalk  of  the  Mimota 
pudica,  or  Sensitive  Plant,  to  be  the  seat  of 
irritability,  nor  can  I  see  any  thing  to  lirvali-* 
date  this  opinion. 

Mr.  Knight,  in  the  PhiloSftphieal  TransaeJ 
tions  for  1801,  p.  348,  snpposes  the  medufti 
may  be   a  reservoir  of  moisture, 
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tbe  leaTen  whenever  an  excess  of  perspiration 
»adeT»  such  asMtance  nrecessary^  and  b^ 
faai  actually  ttuced  a  dii^ct  communication 
by  veneb  betwedti  it  and  (^e  leaf.  ^  Planta,^ 
says  that  ingeniotts  writer,  ^  seem  t6  require 
iOMe  such  reservoir ;  for  their  yoting  leaves 
a^  exceMrely  tender,  and  they  pera^ind 
much,  and  cannot,  like  animate,  fly  to  the 
«hade  and  the  brook /^^ 

Th»  idea  of  Mt^  Knight's  may  derive,  con- 
siderable support  from  the  cdii^deM^on  of 
bulbous^rooted  grasses.  The  Common  Cats- 
tail,  Phleum  pratenscy  Engl.  Bot.  t.  1076, 
iihen  growing  in  pastures  that  are  uniformly 
moist,  has  a  fibrous  root,  but  in  dry  situa- 
tions, or  such  a&  aga  Jinly  occasionally  wet, 
it  acquires  a  bulbous  one,  whose  inner  sub- 
stance, is  moist  and  fleshy,  like  the  pith  of 
young  branches  of  trees.  This  is  evidently 
a  provision  of  Nature  to  guard  the  plant 
against  too  sudden  a  privation  of  moisture 
from  the  soil. 

But,  on  the  other  hand,  all  the  moisture 
in  thctjn€£/i///a  of  a  whole  branch  is,  in  some 
cases,  too  little  to  supply  one  hour's  perspi- 
ration of  a  single  leaf.     Neither  can  I  find 
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that  the  moisture  of  the  medulla  varies,  let 
the  leaves  be  ever  so  flaccid.  I  cannot  but 
incUne  therefore  to  the  opinion  that  the 
medulh  is  rather  a  reservoir  of  vital  energy^ 
even  in  these  bulbous  grasses, 

Mr.  Knight  has  shown  that  the  part  in 
question  may  be  removed  without  any  great 
injury  to  a  branch,-  or  at  least  without  inir 
mediate  injury,  but  I  have  had  no  oppor-t 
tunity  of  making  any  experiments  qn  this 
particular  subje^rtt 
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CHAPITER  Vm, 


pF  THE  SAP-VESSELS,  AND  COURSE  OF 
THE  sap;  with  MR.  KNIGHT^S  THEORY 
OP  VEGETATION, 

]W[uCH  contrariety  of  opinion  has  existed 
among  physiologists  concerning  the  vascular 
system  of  plants,  and  the  nature  of  the  pro- 
pulsion of  the  sap  through  their  stems  and 
branches.  Indeed  it  is  a  si.bject  upon  ^hich, 
till  lately,  very  erroneous  ideas  have  pre- 
vailed. 

That  the  whole  vegetable  body  is  an  as- 
jBemblage  of  tubes  and  vessels  is  evident  to 
the  most  careless  observer ;  and  those  who  are 
conversant  with  the  microscope,  and  books 
*  relating  to  it,  have  frequent  opportunities  of 
pbserving  how  curiously  these  vessels  are  ar- 
ranged, and  how  different  species  of  plants, 
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especially  trees,  differ  from  each  other  in  the 
structure  and  disposition  of  them.  Such  ob- 
servations, however,  if  pursued  no  further, 
lead  but  a  little  way  towards  a  knowledge  of 
the  wonderful  physiology  of  vegetables. 

In  our  2d  chapter,  mention  is  made  of  the 
general  cellular  and  vascular  texture  of  plants ; 
we  must  now  be  a  little  more  particular  in  our 
inquuies. 

That  plants  contain  various  substances, .  as 
sugar,  gum,  acids,  odoriferous  fluids  and 
others,  to  which  their  yarious  flavours  and 
^palities  srt  owing,  is  familiar  to  erery  6h6*; 
and  a  little  reflection  will  satisfy  us  that  soefaf 
substances  must  each  be  lodged  lA  ptoptf 
cells  and  vessels  to  be  kept  distinct  ftotft  each 
other.  They  are  extracted,  oir  secreted,  i^otil 
the  common  juice  of  the  plant,  and  called  tU 
peculiar  or  secreted  fluids.  Various  expeii^ 
ments  and  observations,  to  be  hereafter  en- 
larged upon^  prove  also  that  air  exists  in  ffatf 
vegetable  body,  and  mast  likewise  be  con^ 
tained  in  appropriate  vessels.  Besides  dMse^ 
we  know  that  plants  are  nonrished  and  ilkvif^ 
gorated  by  water>  which  they  readily  absorb^ 
and  which  is  quickly  conveyed  through  thei# 
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stalks  and  leaves,  no  doubt  by  tubes  or  ves* 
sels  on  purpose,   FinaHy,  it  is  observable  that 
all  plants,  as  far  as  any  experiment  has  been 
made,  contain  a  common  fluid,  which  at  cer- 
tain seasons  of  the  year  is  to  be  obtained  in 
great  quantity,  as  from  vine  branches   by 
wounding  them  in  the  spring  before  the  leaves 
appear,  and  this  is  pi'operly  called  the  sap. 
It  is  really  the  blood  of  the  plant,  by  which 
its  whole  body  is  nourished,  and  from  which 
the  pecuUar  secretions  are  made. 
'   The  great  difficulty  has  been  to  ascertain 
the  vessels  in  which  the  sap  runs.     Two  of 
the  most  distinguished  inquirers  into  the  sub- 
ject, Malpighi  and  Grew,  believed  the  woody 
fibres,'  which  make  30  large  a  part  of  the  ve- 
getable  body,  and  give  it  consistence  and 
strength,  to  be  the  sap*vessels,  analogous  to 
the  blood-«vessels  of  animals,  and  their  opi* 
qion  was  adopted  by  Du  Hamel.     In  support 
of  this  theory  it  was  justly  obser\'ed  that  these 
fibres  are  very  numerous  and  strong,  running 
longitudinally,  often  situated  with  great  uni* 
formity  (an  argument  for  their  great  import* 
aqpe),  and  found  in  all  parts  of  a  plant,  al- 
though in  some  they  are  so  delicate  as  to  be 
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scarcely  discernible*  But  philosophers  sought 
in  vain  for  any  perforation,  any  thing  like  a 
tubular  structure,  in  the  woody  fibres  to 
countenance  this  hypothesis,  for  they  are  di*" 
risible  almost  without  end,  like  the  muscolar 
fibre*  This  difficulty  was  overlodked,  because 
of  the  necessity  of  believing  the  existence  of 
sap^vessels  somewhere ;  for  it  is  evident  that 
the  nutrimental  fluids  of  a  plant  must  be  caF« 
ried  with  force  to  ards  certain  parts  and  in 
certain  directions,  and  that  this  can  be  accom*^ 
plished  by  regular  vessels  only,  not,  as  Toume- 
fort  supposed,  by  capillary  attraction  through 
a  simple  spongy  or  cottony  substance. 

I  received  the  first  hint  of  what  I  now  be- 
lieve to  be  the  true  sap-vessels  from  the  2d 
section  of  Dr.  Danvin's  VhytoLogiaj  where  it 
is  suggested  li  at  what  have  been  taken  for 
air-vessels  are  really  absorbents  destined  to 
nourish  the  plant,  or,  in  other  words,  sap* 
vessels.  The  same  idea  has  been  adopted,  con- 
firmed by  experiments,  and  carried  to  much 
greater  pertection  by  Mr.  Knight,  whose  pa- 
pers in  the  Philosophical  Transactions  for 
1801,  1804  and  1805  throw  the  most  brilliant 
light  upon  it,  and,  I  tliink,  establisli  no  less 


than  an  entirely  new  theory  of  vegetation,  by 
which  the  real  use  and  fnnctions  of  the  prin* 
cipal  organs  of  plants  are  now  for  the  first 
time  satisfactorily  explained. 

In  a  young  branch  df  a  tree  ot  shrub,  or  in 
the  stem  of  an  herbaceous  plant,  are  founds 
ranged  round  the  centre  or  pith,  a  number  of 
longitudinal  tubes  or  vessels,  of  a  much  more 
firm  texture  than  the  adjacent  parts,  and  when 
examined  minutely,  these  vessels  often  appear 
to  be  constructed  with  a  spiral  coaL  This  may 
be  seen  in  the  young  twigs  and  leaf-stalks  of 
Elder,  Syringa,  and  many  other  shrubs,  as  well 
as  in  numerous  herbaceous  plants,  as  the  Peo- 
ny, and  more  especially  many  of  the  Lily  tribe. 
If  a  branch  or  stalk  of  any  of  these  plants  be 
partly  cut  through  or  gently  broken,  and  its 
divided  portions  slowly  drawn  asunder,  the 
spiral  coats  of  their  vessels  will  unroll,  exhi- 
biting a^urious  spectacle  even  to  the  naked 
eye.  In  other  cases,  though  the  spiral  struc- 
ture exists,  its  convolutions  are  scarcely  set 
pamli^  ^t  all,  or  so  indetern^inate  as  to  be 
only  marked  by  an  interrupted  line  of  perfo- 
rations or  slits,  as  shown  by  M,  Mirbel. 
Indeed  the  very  same  branches  which  exhibit 
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these  spiral  vessels  v^hen  young,  show  no  aigiis 
of  them  at  a  more  advanced  period  of  growth, 
when  their  parts  are  become  more  woodj« 
firm,  and  rigid.  No  such  spiral-coated  vessels 
have  been  detected  in  the  bark  at  any  period 
of  its  growth. 

Malpighi  asserts  that  these  vessels  are  al- 
ways found  to  contain  air  only,  no  other  fluid ; 
while  Grew  reports  that  he  sometimes  met 
with  a  quantity  of  moisture  in  them.  Both 
judged  them  to  be  air-vessels,  or,  as  it  were, 
the  lungs  of  plants,  communicating,  as  these 
philosophers  presumed,  with  certain  vessels  of 
the  leaves  and  flowers,  of  an  oval  or  globular 
form,  but  destitute  of  a  spiral  coat  These 
latter  do  really  contain  air,  but  it  rather  ap- 
pears from  experiment  that  they  have  no  di- 
rect commimication  with  the  former.  Hius 
tlie  tubes  in  question  have  always  been  called 
air-vessels,  till  Darwin  suggested  ^eir  real 
nature  and  use*.  He  is  perhaps  too  decisive 
when  he  asserts  that  none  of  them  are  air- 
vessels  because  they  exist  in  the  root,  ^^Rcb  is 

*  Du  Hamel,  iodefd,  once  suspected  that  they  con- 
tained <*  highly  rarefied  sap,''  but  did  not  pursue  the 
tdet. 
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Hot  exposed  to  the  atmosphere.  We  know 
that  air  acts  upon  the  plant  under  ground, 
because  seeds  will  not  vegetate  in  earth  un- 
der the  exhausted  receiver  of  an  air-pump. 
PhiL  Trans^  No.  23.  1  do  not  however 
mean  to  contend  that  any  of  these  spiral  ves- 
sels are  air-vessels,  nor  do  1  see  reason  to 
believe  that  plants  have  any  system  of  longi- 
tudinal air-vessels  at  all,  though  they  must 
be  presumed  to  abound  in  such  as  are  trans- 
verse  or  horizontal - 

Dr.  Darwin  and  Mr.  Knight  have,  by  the 
most  simple  and  satisfactory  experiment, 
proved  these  spiral  vessels  to  be  the  channel 
through  which  the  sap  is  conveyed.  The 
fprmerplaced  leafy  twigs  of  a  common  Fig-tree 
about  an  inch  deep  in  a  decoction  of  madder, 
and  others  in  one  of  logwood.  After  some 
hours,  on  cutting  the  branches  across,  iho 
coloured  liquors  were  found  to  have  ascci.icd 
into  each  branch  by  these  v^.^sjIs,  ^^]lich  ex- 
hibited a  circle  of  red  dots  louiul  the  pith, 
surrounded  by  an  external  circle  of  vcvs-els 
containing  the  white  milky  juice,  or  secreted 
fluid,  so  remarkable  in  the  fig-trce.  Mr. 
Knight,    hi  a  similar  manner,    inserted  the 
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lower  ends  of  some  cuttings  of  the  Apple-tree 
and  Horse-chesnut  into  an  infusion  of  the  skins 
of  a  very  black  grape  in  water,  an  excellent 
liquor  for  the  purpose.  The  result  was  simi- 
lar. But  Mr.  Knight  pursued  his  observations 
much  further  than  Dr,  Darwin  had  done;  for 
he  traced  the  coloured  liquid  even  into  the 
leaves,  "  but  it  had  neither  coloured  the  bark 
nor  the  sap  between  it  and  the  wood ;  ainl  the 
medulla  was  not  affected,  or  at  most  was  very 
slightly  tinged  at  its  edges."  P/r/7.  TranSm 
jor  1801,  ;>.  33j. 

The  result  of  all  Mr.  Knight's  experiments 
and  remarks  seems  to  bo,  that  the  lluids  des- 
tined to  nourish  a  plant,  lx»ing  absorbed  by 
the  root  and  become  sap,  are  carried  up  into 
the  leaves  by  these  \  essels,  called  by  him  cew- 
Iral  vessels,  from  tlieirsiluaiion  nrar  the  pith. 
A  particular  set  of  ihem,  appropriated  to  ci&ch 
leaf,  branches  off,  a  few  inches  below  the  leaf 
to  which  they  belong,  from  the  main  channels 
that  pass  along  the  alburnum,  and  extend 
from  the  fibres  of  the  root  to  the  extremity 
of  each  annual  shoot  of  the  plant.  As  they 
api>roa<:h  the  leaf  to  which  they  are  destined, 
the  central  >ei>.sels  become  more  numeroust 
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t)r  subdivided.  "  To  these  vessels/'  says  Mr. 
Knight,  **  the  spiral  tubes  are  every  >vhere 
appendages/'  p.  336.  By  this  expression, 
and  by  a  passage  in  the  following  page*,  337^ 
this  writer  might  seem  to  consider  the  spiral 
line,  which  forms  the  coats  of  these  ves:iels, 
as  itself  a  pervious  tube,  or  else  that  he  was 
speaking  of  other  tubes  with  a  spiral  coat, 
companions  of  the  sap-^vessels ;  but  the  plate 
which  accompanies  his  dissertation,  and  the 
perspicuous  mode  in  wliich  he  treats  the  sub- 
ject throughout,  prevent  our  mistaking  him 
on  the  last  point.  In  order  to  conceive  how 
the  sap  can  be  so  powerfully  conveyed  as  it 
is  through  the  vessels  in  which  it  flows,  from 
the  root  of  a  tall  tree  to  its  highest  branches, 
we  must  take  into  consideration  the  action  of 
heat.  We  all  know  that  this  is  necessary  to 
the  growth  and  health  of  plants  ;  and  that  it 
requires  to  be  nicely  adjusted  in  degree,  in 

•  ''The  whole  of  the  fluid,  which  passes  from  the  wood 

'  to  the  leaf,  seems  to  me  evidently  to  be  conveyed  through 

a  single  kind  of  vessel;  for  the  spiral  tubes  will  neither 

carry  coloured  infusions,  nor  in  the  smallest  degree  rc- 

•Urd  the  withering  of  the  leaf,  when  the  central  vessels 

arc  divided."     Knight. 
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order  to  suit  the  constitutions  of  diflferent 
tribes  of  plants  destined  for  different  parts  of 
tlie  globe.  It  cannot  but  act  as  a  stimulus 
to  the  living  principle,  and  is  one  of  the  most 
powerful  agents  of  Nature  upon  the  vegetable 
as  well  as  animal  constitution.  Besides  this, 
however,  various  mechanical  causes  may  be 
supposed  to  have  their  effect;  as  the  frequently 
spiral  or  screw-like  form  of  the  vessels,  lA 
some  of  which,  wheti^separated  from  the  plant, 
Malpighi  tells  us  he  once  saw  a  very  beauti- 
ful undulating  motion  that  appeared  sponta- 
neous. This  indeed  has  not  been  seen  by  any 
other  person,  nor  can  it  be  supposed  that 
parts  so  delicate  can,  in  general,  be  removed 
from  their  natuml  situation,  without  the  de- 
struction of  that  fine  irritability  on  which  such 
a  motion  must  depend.  We  may  also  take 
into  consideration  the  agitation  of  the  vege- 
table body  by  winds,  which  is  known  by  ex- 
perience to  be  so  wholesome  to  it*,  and  musf 
serve  pOAverfully  to  propel  the  fluids  of  lofty 
trees ;  the  passage,  and  evolution  perhaps,  of 

^  Sec  Mr.  Knight'*  experiments  in  conGrmationof  this 
in  the  Phil.  Trans,  for  i803,  p.  880. 
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air  in  other  parts  or  vessels,  surrounding  and 

compressing  these ;  and  lastly  the  action,  so 

ingeniously  supposed  by  Mr.  Knight,  of  those 

thin  shining  plates  called  the  silver  grainy 

visible  in  oak  wood,  which  pressing  upon  the 

sap-vessels,  and  being  apparently  susceptible 

of  quick  changes  from  variations  in  heat  or 

other  causes,  may  have  a  powerful  eficct. 

**  Their  restless  temper/'  says  Mr.  Knight, 

**  aftet  the  tree  has  ceased  to  live,  inclines 

me  to  believe  that  they  are  not  made  to  be 

idle  whilst  it  continues  alive/'      Phil.  Trans. 

for  1801,  p.  344.  These  plates  are  preiBumed 

by  the  author  just  quoted  to  be  peculiarly 

useful   in   assisting   the   ascent  of  the   sap 

through  the  alburnum  of  the  trunk  or  chief 

branches,  where  indeed  the  spiral  coats  of 

the  vessels  are  either  wanting,   or  less  elastic 

than  in  the  leaf-stalks  and  summits  of  the 

ffiore  tender  shoots. 

However  its  conveyance  may  be  accom* 
plished,  it  is  certain  that  the  sap  does  reach 
the  parts  above  mentioned,  and  there  can 
surely  b?  now  as  little  doubt  of  the  vessels 
^  which  it  runs.  Thiit  these  vessels  have 
been  thought  to  contain  air  onlv,  is  well  ac^ 
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counted  for  by  Dr.  Damin,  on  the  principle 
of  their  not  collapsing  when  emptied  of  their 
sap ;  which  is  owing  to  their  rigidity,  and  the 
elastic  nature  of  their  coats.  Wlien  a  portion 
of  a  stem  or  branch  is  cut  off,  the  sap  soon 
exhales  from  it,  or  rather  is  pushed  out  by  the 
action  of  the  vessels  themselves :  hence  they 
are  found  empty;  and  for  the  same  reason 
the  arteries  of  animals  were  formerly  tliought 
to  contain  air  only.  When  the  sap-vesselar 
have  parted  with  their  natural  contents,  air 
and  even  quicksilver  will  readily  pass  through 
them,,  as  is  shown  by  various  experiments* 
Arguments  in  support  of  any  theory  must  be 
very  cautiously  deduced  from  such  expcri'* 
ments,  or  from  any  other  observations  not 
made  on  vegetables  in  their  njost  natural  state 
and  condition;  and,  above  ^11,  that  great 
ugent  the  vital  principle  must  always  be  kept 
in  view,  in  preference  to  mere  mechanical  coij* 
siderations. 

These  to  which  I  give  the  common  name 
of  sap-vessels,  comprehending  the  common 
tubes  of  the  alburnum,  and  the  central  vcfti- 
bcls,  of  Mr.  Knight,  may  be  considered  as 
analogous  to  the  arteries  pf  aqimals;  or  rather 
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they  are  the  stomach,  lacteals  and  arteries  all 
in  one,  for  I  conceive  it  to  be  a  great  error  in 
Dr.  Darwin  to  call  by  this  name  the  vessels 
which  conitain  the  peculiar  secretions  of  the 
plant^.  These  sap-vessels,  no  doubt,  absorb 
the  nutritious  fluids  afforded  by  the  soil,  in 
wliich  possibly,  as  they  pass  through  the  root, 
some  change  analogous  to  digestion  may  tfike 
{^ce ;  for  there  is  evidently  a  great  difference, 
in  many  cases,  between  the  fluids  of  the  root, 
at  least  the  secreted  ones,  jind  those  of  tlie  rest 
of  the  plant;  and  this  leads  us  to  presume  that 
^me  considerable  alteration  may  be  w  rought 
in  the  sap  in  its  course  through  that  impor- 
tant organ.  The  stem,  which  it  aext  enters, 
is  by  no  means  an  essential  part,  for  we  see 
many  plants  whose  leaves  and  flowers  grow 
directly  from  the  root. 

Part  of  the  sap  is  conveyed  into  the  flowers 
and  fruit,  where  various  fine  and  essential  se- 
cretions are  made  from  it,  of  which  we  shall 
^eak  hereafter.  By  far  the  greater  portion 
of  the  sap  is  carried  into  the  leaves,  of  the 
great  importance  and  utility  of  which  to  the 
plant  itself  Mr.  Knight's  theory  is  the  only  one 

*  Phytologia^  sect.  2. 
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tlmt  gives  us  any  adequate  or  satisfactory  no* 
tion.  In  those  organs  the  sap  is  exposed  to 
the  action  of  light,  air  and  moisture,  three 
powerful  agents,  by  which  it  is  enabled  to 
fomi  various  secretions,  at  the  same  time  that 
mnrh  siiperflnous  matter  passes  off  by  per- 
spiiaiion.  These  secretions  not  only  give  pe* 
cnliar  flavours  and  qualities  to  the  leaf  itself, 
but  are  returned  by  another  set  of  vessels  as 
Mr.  Knight  has  demonstrated,  into  the  new 
layer  of  bark,  which  they  nourish  and  bring 
to  ]>or[ection,  and  which  they  enable  in  its 
turn  to  secrete  matter  for  a  new  layer  of  ak 
burnum  the  ensuing  year.  It  is  presumed 
that  one  set  of  the  returning  vessels  of  trees 
may  probably  be  more  particularly  destined 
to  this  latter  office,  and  another  to  the  secre- 
tion of  peculiar  fluids  in  the  bark.  See  Phil. 
Trails,  for  1801,  p.  337-  In  the  bark  princi- 
pally, if  I  mistake  not,  the  peculiar  secretioncs 
of  the  plant  are  perfected,  as  gum,  resin,  &c., 
cnch  undoubtedly  in  an  appropriate  set  of 
vessels.  From  what  has  just  been  said  of  the 
orticc  of  leaves,  we  readily  perceive  why  all 
the  part  of  a  branch  above  a  leaf  or  leaf-bud 
dies  when  cut,  as  each  portion  receives  nou«f 
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rishment,  and  the  means  of  increase,  from 
the  leaf  above  it. 

By  the  above  view  of  the  vesjetable  (Econo- 
my, it  appears  that  the  vascular  system  of 
plants  is  strictly  annual.  This,  of  course,  is 
admitted  in  herbaceous  plants,  the  existence 
of  whose  stems,  and  often  of  the  whole  in- 
dividual, is  limited  to  one  season;  but  it  is 
no  less  true  with  regard  to  trees.  The  layer 
of  alburnum  on  the  one  hand  is  added  to  the 
wood,  and  the  //6er,  or  inner  layer  of  the 
bark,  is  on  the  other  annexed  to  the  layers 
formed  in  preceding  seasons,  and  neither  have 
any  share  in  the  process  of  vegetation  for  the 
year  ensuing.  Still,  as  they  continue  for  a 
long  time  to  be  living  bodies,  and  help  to 
.perfect,  if  not  to  form,  secretions,  they  must 
receive  some  portion  of  nourishment  from 
those  more  active  parts  which  have  taken  up 
their  late  functions. 

There  is  a  tribe  of  plants  called  monocottf'* 

Mdones^  having  only  one  lobe  to  the  seed*, 

whose  growth   requires   particular   mention. 

To    these    belongs    the    natural    order    of 

Palms,    which   being   the   most   lofty,  and, 

♦  Or  rather  no  true  cotyledon  at  all. 
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in  some  instances^  the  most  long-lived  of 
plants,  have  justly  acquired  the  name  of 
trees.  Yet,  paradoxical  as  it  may  seem,  they 
are  rather  perennial  herbaceous  plants,  having 
nothing  in  common  with  the  growth  of  tree« 
in  general.  Their  nature  has  been  learnedly 
explained  by  M.  Desfontaines,  a  celebrated 
French  botanist,  and  by  M*  Mirbel  in  his 
Traits  d^  Anatomic  et  dtPhysiologie  VSgHales^ 
vol.  1.  j[7»2099  and  Linnoeus  has  long  ago  made 
remarks  to  the  same  purpose*  The  Palms  are 
formed  of  successive  circular  crowns  of  leaves, 
which  spring  directly  from  the  root.  These 
leaves  and  their  footstalks  are  furnished  with 
bundles  of  large  sap-vessels  and  returning  ves- 
sels, like  the  leaves  of  our  trees.  When 
one  circle  of  them  has  performed  its  office, 
nnother  is  formed  within  it,  which  being  con- 
fined  below,  necessarily  rises  a  little  above 
the  former.  Thus  successive  circles  grow  one 
above  the  other,  by  which  the  vertical  in- 
crease of  the  plant  Is  almost  without  end. 
Each  circle  of  leaves  is  independent  of  its  pre- 
decessor, and  has  its  own  clusters  of  vessels, 
^o  that  there  can  be  no  aggregation  of  woody 
circles;  and  yet  in  some  of  this  tribe  the 
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spurious  kind  of  stem,  formed  in  the  manner, 
just  described,  when  cut  across  shows  some- 
thing, of  a  circular  arrangement  of  fibres,- 
arising  from  the  original  disposition  of  the 
leaves.  The  common  orange  lily,  Lilium  bid" 
biferum^  Curt.  Mag.  t.  36,  and  white  Uly,* 
L.  candidumj  t.  278,  which  belong  to  the  same 
natural  family  called  monacotyledoneSj  serve  to 
elucidate  this  subject.  Tlieir  stems,  though 
of  only  annual  duration,  are  formed  nearly 
on  the  same  principle  as  that  of  a  Palm,  and 
are  really  congeries  of  leaves  rising  one  above 
another,  and  united  by  their  bases  into  an 
apparent  stem.  In  these  the  spiral  coats  of 
the  sap-vessels  are  very  easily  discernible. 

To  conclude  this  subject  of  the  propulsion 
of  the  sap,  it  is  necessary  to  say  a  few  words 
on  the  power  which  the  vessels  of  plants  are 
reported  to  possess  of  conveying  their  appro* 
priate  fluids  equally  tvell  in  either  direction ; 
^r,  in  other  words,  that  it  is  indifferent  whe* 
ther  a  cutting  oFany  kind  be  planted  with  ifaj 
upper  or  lower  end  in  the  ground.  On  tliis 
subject  also  Mr.  Knight  has  afforded  us  new 
information,  by  observing  that,  in  cuttings  so 
treated,  U)e  returning  vessels  retain  so  much 
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of  their  original  nature  as  to  deposit  new  wood 
above  the  leaf-buds ;  that  is,  in  the  part  of  the 
cutting  which,  if  planted  in  its  natural  posi- 
tion, would  have  been  below  them.  It  ap- 
pears, however,  that  the  sap-vessels  must  ab- 
sorb and  transmit  their  sap  in  a  direction  con*» 
trary  to  what  is  natural;  and  it  is  highly  pro* 
bable,  that  after  some  revolving  seasons  new 
returning  vessels  would  be  formed  in  that  part 
of  the  stem  which  is  now  below  the  buds.  I 
presume  there  can  be  no  doubt  that  successive 
new  branches  would  deposit  their  wood  in  the 
usual  position.  It  is  nevertheless  by  no  means 
common  for  such  inverted  cuttings  to  succeed 
at  all.  An  experiment  to  a  similar  purpose  is 
recorded  by  Dr.  Hales,  Vegetable  Staticks^ 
p.  132,  t.llj  of  engrafting  together  three  trees 
standing  in  a  row,  and  then  cutting  off  the 
communication  between  the  central  one  and 
the  earth,  so  that  it  became  suspended  in  the 
air,  and  was  nourished  merely  through  its  late- 
ral branches.  The  )^me  experiment  was  success^ 
fully  practised  by  the  late  Dr.  Hope  at  E^in-» 
burgh  upon  three  Willows,  and  in  the  years 
1781,  2,  and  3,  I  repeatedly  witnessed  their 
health  and  vigour.     It  was  pbscned  that  the 
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central  tree  was  several  days  later  in  coming 
into  leaf  than  its  supporters,  but  I  know  not 
that  any  other  difference  wa^  to  be  perceived 
between  them.  The  tree  which  wanted  the 
support  of  the  ground  was,  some  years  after, 
blown  down,  so  that  we  have  now  no  oppor- 
tunity of  examining  the  course  of  its  vessels, 
or  the  mode  in  which  successive  layers  of 
wood  were  deposited  in  its  branches;  but  the 
experiment  is  easily  repeated. 

In  the  weeping  variety  of  the  Common  Ash, 
now  so  frequent  in  gardens,  the  branches  are 
completely  inverted  as  to  position,  yet  the 
returning  fluids  appear  to  run  exactly  in  their 
natural  direction,  depositing  new  wood,  as 
they  are  situated  above  the  buds  or  leaves ; 
^  if  the  end  of  any  branch  be  cut,  all  be- 
}'ond  (or  below)  the  next  bud  dies;  so  that  in 
tliis  case  gravitation,  to  which  Mr.  Knight 
attributes  considerable  power  over  the  return- 
ing fluids,  Phil.  Trans,  for  1804,  docs  not 
^unteract  the  ordinary  course  of  nature. 


99 


CHAPTER  IX. 


OP  TlrE    SAP,    AND    INSENSIBLE   PERSPI- 
RATION. 

f 

XiiE  sap  of  trees,  a^  has  been  mentioned  in 
the  last  chapter,  may  be  obtained  by  wound- 
ing a  stem  or  branch  in  spring,  just  before 
the  buds  open,  or  in  the  end  of  autumn, 
though  less  copiously,  after  a  slight  frost; 
yet  not  during  the  frost.  In  the  Palm-trees 
of  hot  countries,  it  is  said  to  flow  from  a. 
wound  at  any  time  of  the  year.  It  has  al- 
ways been  observed  to  flow  from  the  young 
wood  or  alburnum  of  our  trees,  not  from 
the  bark ;  which  agrees  with  JMr.  Knight's 
theory. 

A  common  branch  of  the  Vine  cut  through 
will  yield  about  a  pint  of  this  fluid  in  the  course 
of  twenty-four  hour^.  The  Birch,  Be  tula 
alhoj  affords  plenty  of  sap  ;  some  other  trees 
yield  but  a  small  quantity.     It  flows  equally 
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Upward  and  downward  from  a  wound,  at  least 
proportionably  to  the  quantity  of  stem  or 
branch  in  either  direction  to  supply  it.  Some 
authors  have  asserted  that  in  the  heat  of  tlie 
day  it  flows  most  from  the  lower  part  of  a 
vound,  and  in  the  cool  of  the  evening  from 
the  upper;  hence  they  concluded  it  was 
ascending  during  the  first  period,  and  de- 
scending in  the  latter.  If  the  fact  be  true, 
some  other  solution  must  be  sought;  nor 
would  it  be  difficult  to  invent  a  theory  upon 
this  subject :  but  we  rather  prefer  the  investi- 
gation  of  truth  on  more  solid  foundations. 

This  great  motion,  called  the  flowing^  of 
the  sap,  which  is  to  be  detected  principally  in 
the  spring,  and  slightly  in  the  autumn,  is 
therefore  totally  distinct  from  that  constant 
propulsfon  of  it  going  on  in  every  growing 
plant,  about  which  so  much  has  been  said  in 
the  preceding  chapter,  and  which  is  proved 
hy  taking  an  entire  herb  of  any  kind  that  hns 
heen  gathered  and  suffered  to  begin  to  fade, 
and  immersing  its  root  in  water.  By  absorp- 
tion through  tlie  sap-vessels  it  presently  re- 
^'ives,  for  those  vessels  require  a  constant  sup- 
ply from  the  root. 
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This  Jlomug  of  the  sap  has  been  thought 
to  demonstrate  a  circulation,  because,  there 
being  no  leaves  to  carry  it  off  by  perspiration, 
it  is  evident  that,  if  it  were  at  these  periods 
running  up  the  sap-vessels  with  such  velocity, 
it  must  run  down  again  by  other  channels. 
As  soon  as  the  leaves  expand,  its  motion  is 
no  longer  to  be  detected.  The  effusion  of 
sap  from  plants,  when  cut  or  wounded,  is, 
during  the  greater  part  of  the  year,  compa^ 
ratively  very  small.  Their  secreted  fluids  ran 
much  more  abundantly. 

I  conceive  therefore  that  X[\\s  flowing  is  no- 
thing more  than  a  facility  in  the  sap  to  run, 
owing  to  the  peculiar  irritability  of  the  ve- 
getable body  at  the  times  above  mentioned ; 
and  that  it  runs  only  when  a  wound  is  made, 
being  naturally  at  rest  till  the  leaves  open, 
and  admit  of  its  proper  and  regular  convey- 
ance. Accordingly,  ligatures  made  at  this 
period,  which  show  so  plainly  the  course  of 
the  blood  in  an  animal  body,  havo  never 
been  found  to  throAv  any  light  upon  the  vege- 
table circulation.  This  great  facility  in  the 
sap  to  run  is  tlie  first  step  towards  the  revi* 
val  of  vegetation  from  the  torpor  of  winter; 
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Bod  it3  exciting  cnuse  is  h^.at>  most  unques* 
Qonably  by  the  action  of  the  latter  on  the 
vital  principle^  and  acarcely  by  any  mechani- 
cal operation,  or  expansive  power  upon  the 
fluids.  The  effect  of  heat  is  in  proportion  to' 
the  degree  of  cold  to  which  the  plant  has  been 
accustomed.  In  forced  plants  the  irrltabi* 
lity^  or,  to  use  the  words  of  a  late  ingenious 
author*,  who  has  applied  this  principle  very 
happily  to  the  elucidation  of  th^  animal  oeco- 
uomy ^excitability y i9  exhausted,  as  Mr.  Knight 
well  reniarks,  and  they  re.quire  a  stronger  sti- 
qnulus  to  grow  with  vigour-  See  p.  91*  ^ence 
vegetation  goes  on  better  in  the  ipgreasing 
heat  of  spring  than  in  the  decreasing  heat  of 
autumn.  And  here  I  cannot  but  offer,  by 
way  of  illustration,  »  remark  on  the  theory 
advanced  by  La  Cepede,  the  ^ble  continual* 
tor  of  Buf^on,  relative  to  serpents.  That  m* 
genioua  writer  mention9»  very  truly^  that 
these  reptiles  awake  from  their  torpid  state  in 
the  spring,  while  a  much  less  degree  of  heat 
exists  in  the  atmosphere  than  is  perceptible 

♦  Dr.  John  Brown,  formerly  of  Edinburgh.  See  the 
Uth  Section  of  Dr.  Dtr^nS  Phytologia  on  this  sub* 
ject. 
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in  the  autumn,  when)  Seemingly  from  the  in^* 
creasing  cold,  they  become  benumbed  ;  and' 
he  explains  it  by  supposing  a  greater  degree 
of  electricity  in  the  air  at  the  former  season-' 
Dr.  Brown's  hypothesis,  of  their  irritability: 
being  as  it  were  accumulated  during  winter^' 
offers  a  much  better  solution,  either  with  re- 
spect to  the  animal  or  vegetable  constitution* 
For  the  same  reason,  it  is  necessary  to  apply* 
warmth  very  slowly  and  carefully  to  persons* 
frozen,  or  even  chilled  only,  by  a  more  than^ 
asual  degree  of  cold,   which  renders .  them' 
more  susceptible  of  heat,  and  a  temperate* 
diet  and  very  moderate  stimulants  are  most 
safe  and  useful  to  the  unexhausted  constitu- 
tions  of  children.     The   same  principle  ac*' 
counts  for  the  occasional^ozz^iitg  of  the  sap  in 
autumn  afber  a  slight  frost.     Such  a  prema- 
ture  cold  increases  the  sensibility  of  the  plant 
to  any  warmth  that  may  follow,  and  produces, 
in  a  degree,  the  same  6tate  of  its  constitution 
as  exists  after  the  longer  and  severer  cold  of 
M'inter.  Let  mc  be  allowed  a  further  illustra« 
tion  from  the  animal  kingdom.     Every  body 
conversant  with  labouring  cattle  must  have 
©bserved  how  much  sooner  they  are  exhaustr 
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ed  by  the  warm  days  of  autumn,  when  the 
nights  are  cold,  than  in  much  hotter  weather 
in  summer,  and  this  is  surely  from  the  same 
cause  as  the  autumnal  flowing  of  the  vegetable 
sap. 

The  sap,  or  Ijrmph,  of  most  plants  when 
collected  in  the  spring  as  above  mentioned, 
appears  to  the  sight  and  taste  httle  else  than 
watet,  but  it  soon  undergoes  fermentation 
and  putrefaction.  Even  that  of  the  Vine  is 
scarcely  acid,  though  it  can  hardly  be  ob* 
tained  without  some  of  the  secreted  juices, 
which  in  that  plant  are  extremely  acid  and 
astringent.  TTie  sap  of  the  Sugar  Maple^ 
Acer  saccharinum^  has  no  taste,  though  ac- 
cording to  Du  Hamel  every  2(X)lb.  of  it  will 
aflfbrd  lOlb.  of  sugar.  .  Probably,  as  he  re- 
marks, it  is  not  collected  without  an  admix- 
ture of  secreted  fluids. 

As  jsoon  as  the  leaves  expand,  ifisensible 
perspiration  takes  place  very  copiously,  chief- 
ly from  those  organs,  but  also  in  some  degree 
from  the  bark  of  the  young  stem  or  branches. 
The  liquor  perspired  becomes  sensible  to  us 
by  being  collected  from  a  branch  introduced 
into  any  sufficiently  capacious  glass  vessel, 
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and  proves,  for  the  most  part,  a  clear  watery 
liquor  like  the  sap,  and  subject  to  similar 
chemical  changes.  It  is  observed  to  be  uni* 
form  in  all  plants,  or  nearly  so,  as  well  as  the 
sap,  except  where  odorous  secretions  transude 
along  with  it.  Still  there  must  be  a  very  es- 
sential difierence  between  the  original  sap  of 
any  plant  and  its  perspiration,  the  latter  no 
longer  retaining  the  rudiments  of  those  fine 
secretions  which  are  elaborated  from  the  for« 
mer ;  but  that  diflference  eludes  our  senses  as 
well  as  our  chemistry.  The  perspiration  of 
some  plants  is  prodigiously  great.  The  large 
Annual  Sunflower,  Helianthus  annuus^  Ger^ 
nrde  Emac.  751.  /•  1,  according  to  Dr.  Hales^ 
perspires  about  17  times  as  fest  as  the  ordi- 
nary insensible  perspiration  of  the  human  skin. 
But  of  all  plants  upon  record  I  think  the  Cor* 
nelian  Cherry,  Camus  mascula^  is  most  ex- 
cessive in  this  respect.  The  quantity  of  fluid 
which  evaporates  from  its  leaves  in  the  course 
of  24  hours,  is  said  to  be  nearly  equal  to  twice 
the  weight  of  the  whole  shrub.  Du  Hamei 
Fhy$.  des  Arbres^  v.  1.  145. 
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CF   TUB    S£CR£T£D    PLUIDS    OF    PLANTS. 
"•    >         OEAFTINO.    HEAT  OF  THE  VEGETABLE 
BODY. 

The  Mp  in  its  passage  through  the  leaves 

jbd  bark  becomes  quite  a  new  fluid,  possess- 

L  1d[DM  the  peculiar  flavour  and  quaUties  of  the 

jjjanty  and  not  only  yielding  woody  matter 

teVbr  the  increase  of  the  vegetable  body,  but 
H&Hrnishing  various  secreted  substances,  more 
or  less  numerous  and  different  among  them^ 
selves.  These  accordingly  are  chiefly  found 
in  the  bark ;  and  the  vessels  containing  them 
often  prove  upon  dissection  very  large  and 
conspicuous,  as  the  turpentine-cells  of  the 
Fir  tribe.  In  herbaceous  plants,  whose  stems 
are  only  of  annual  duration,  the  perennial 
roots  frequently  contain  these  fluids  in  the 
most  perfect  state,  nor  are  they,  in  such, 
c^onfined  to  the  bark,  but  deposited  through*' 
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out  the  substance  or  wood  of  the  root,  as  in 
Rhubarb,  Rheum  palmatumy  Linn.Jil.  Fa$c. 
t.  4,  and  Gentian,  Gentiana  lutea  and  pur^ 
purea^  Ger.  emac.  432,/.  1,  2.  In  thewoo4 
of  the  Fir  indeed  copious  depositions  of  tur- 
pentine  are  made,  and  in  that  of  every  tree 
more  or  less  of  a  gummy,  resinous,  or  sac«« 
charine  matter  is  found.  Such  must  be 
formed  by  branches  of  those  returning  ves- 
sels that  deposit  the  new  alburnum.  These 
juices  appear  to  be  matured,  or  brought  to 
greater  perfection,  in  layers  of  wood  or  bark 
that  have  no  longer  any  principal  share  in  the 
circulation  of  the  sap. 

The  most  distinct  secretions  of  vegetables 
require  to  be  enumerated  under  several  dif» 
ferent  heads. 

Gum  or  mucilage,  a  viscid  substance  of 
little  flavour  or  smell,  soluble  in  water,,  is 
very  general.  When  superabundant  it  ex- 
udes from  many  trees  in  the  form  of  large 
drops  or  lumps,  as  in  Plum,  Cherry,  and 
Peach*tree8,  and  different  species  of  Mimosa 
or  Sensitive  plants,  one  of  which  yields  the 
Gum  Arabic,  others  the  Gum  Senegal,  &c. 
Resin  is  &  substance  soluble  in  spirits,  and 
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Vnuch  more  various  in  different  plants  than 
the  preceding,  as  the  Turpentine  of  the  Kr 
and  Juniper,  the  Red  Gum  of  New  South 
.Wales,  produced  by  one  or  more  species  of 
Hucaltfptus^  Bot.  of  N.  Holl.  t.  IS,  and  the 
fragrant  Yellow  Gum  of  the  same  country, 
see  Wh\tez  Voyage^  235,  which  exudes  spon- 
taneously from  the  Xanthorrhaca  Hastik. 
•Most  vegetable  exudations  partake  of  a  na^ 
ture  between  these  two,  being  partly  soluble 
in  water,  partly  in  spirits,  and  are  therefore 
jcalled  Gum-resins.     The  milky  juice  of  the 
Fig,  Spurge,  &c.,  which   Dr*   Darwin  has 
shown,  and  which  every  body  may  see,  to  be 
quite  distinct  from  the  sap,  is,  like  animal 
inilk,  an  emulsion^  or  combination  of  a  wa- 
.tery  fluid  with  oil  or  resin.     Accordingly, 
^ben  suffered  to  evaporate  in  the  air,  such 
fluids  become  resins  or  gum-resins,  as  the  Gum 
Xuphorbium.     In  the  Celandine,  Ch^lidoni- 
nm  majus^  Engl.  Bot.  t.  1581,  and  some 
plants  allied  to  it,  the  emulsion  is  orange-co- 
loured. 

The  more  refined  and  volatile  secretions  of 
a  resinous  nature  are  called  Essential  Oils, 
and  are  often  highly  aromatic  andx>donferous. 
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One  of  die  most  exquisite  of  these  id  i^orded 
by  the  Cinnamon  bark.  They  exist  in  the 
highest  perfection  in  the  perfumed  effluvia  of 
flowers,  some  of  which,  capable  of  combip 
nation  with  spirituous  fluids,  are  obtainable 
by  distillation,  as  that  of  the  Lavender  and 
Rose ;  while  the  essential  oil  of  the  Jasmine 
is  best  procured  by  immersing  the  flowers  vk 
expressed  oil  which  imbibes  and  retains  their 
fragrance.  Such  Expressed  or  Gross  Oils,  aft 
they  are  called,  to  distinguish  diem  from  es^ 
^entiai  oils  obtained  by  distillation,  are  chte^ 
ly  found  in  the  seeds  of  plants.  In  the  pulp 
of  the  Olive  indeed  they  occur  in  the  form 
of  an  emulsion,  mixed  with  watery  uid 
bitter  fluids,  from  which  the  oil  easily  sepe^ 
rates  by  its  superior  lightness.  These  ex^ 
pressed  oils  are  not  soluble  in  spirits  or  watef, 
though  by  certain  intermediate  substances 
they  may  be  rendered  capable  of  uniting 
widi  both. 

The  Bitter  secretion  of  many  plants  does 
not  seem  exactly  to  accord  with  any  of  the 
foregoing.  Some  fects  would  seem  tx>  prove 
it  of  a  resinous  nature,  but  it  is  ofben  per* 
fecdy  soluble  in.water.  Remarkable  instance^ 
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of  tiii$  secretion  are  in  the  Cinchona  offi-* 
cimlis  or  Peruvian  bark,  Lambert  Cinchona^ 
t  1,  and  every  speciei,  more  or  less,  of 
Gentian. 

Acid  secretions  ar?  well  known  to  be  very 
general  in  plants.  Formerly  one  uniform  vege- 
table or  acetous  acid  was  supposed  common 
to  all  plants ;  but  the  refinements  of  modern 
chemistry  have  detected  in  some  a  peculiar 
^ind,  as  the  Oxalic  acid,  obtained  from  Osalis 
Or  Wood  Sorrel,  and  several  others.     The 
^stringent  principle  should  seem  to  be  a  sort  of 
^cid,  of  which  there  are  many  different  forms 
Or  kinds,  and  among  them  the  tanning  prin* 
«ple  of  the  Oak,  Willow,  &c 

On  the  other  hand,  two  kinds  of  Alkali 
are  furnished  by  vegetables,  of  which  the 
most  general  is  the  Vegetable  Alkali,  pro- 
perly so  called,  known  by  the  name  of  Salt 
of  Tartar,  or  Salt  of  Wormwood,  or  more  cor* 
rectly  by  the  Arabic  term  KalL  The  Fossil 
Alkali,  or  Soda^  is  most  remarkable  in  cer- 
tain succulent  plants  that  grow  near  the  sea, 
belonging  to  the  genera  Chenopoditim^  SaU 
toloy  &c.  When  these  plants  are  cultivated 
in  a  common  soil,  they  secrete  Soda  as  copi- 
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ously^  provided  their  health  be  good,  as  in 
their  natural  maritimo  places  of  growth. 

Sugar,  more  or  less  pure,  is  very  generally 
found  in  plants.  It  is  not  only  the  seasoning 
of  most  eatable  fruits,  but  abounds  in  various 
roots,  as  the  Carrot,  Beet  and  Parsnip^  and 
n  many  plants  of  the  grass  or  cane  kind  be- 
^des  the  famous  Sugar  Cane  Saccharum  offi^ 
cinarum.  There  is  great  reason  to  suppose 
Sugar  not  so  properly  an  original  secretion,  as 
the  result  of  a  chemical  change  in  secretions 
already  formed,  either  of  an  acid  or  mucilar 
ginous  nature,  or  possibly  a  mixture  of  both. 
In  ripening  fruits  this  change  is  most  striking^ 
and  takes  place  very  speedily,  seeming  to  bp 
greatly  promoted  by  heat  and  light.  By  the 
action  of  frost,  as  Dr.  Darwin  obser\'cs,  a  dif- 
ferent change  Is  wrought  in  the  mucilage  of 
the  vegetable  body,  and  it  becomes  starch* 

A  fine  red  liquor  is  afforded  by  some  plants, 
as  the  Bloody  Dock  or  Rumex  sanguineus^ 
Engl.  Bot.  t.  1533,  the  Red  Cabbage  and 
Red  Beet,  which  appears  only  to  mark  a  va* 
riety  in  all  these  plants,  and  not  to  constitute 
a  specific  difference.  It  is  however  perpe-^ 
tuated  by  seed. 
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It  is  curious  to  observe,  not  only  the  vari- 
ous secretions  of  difierent  plants,  or  families 
of  plants,  by  ^vhich  they  differ  from  each 
other  in  taste,  smell,  qualities  and  medical 
virtues,  but  also  their  great  number,  and 
striking  diffference,  frequently  in  the  same 
plant.  Of  this  the  Peach-^tree.  offers  a  fanuliar 
example.  The  gum  of  this  tree  is  mild  and 
mucilaginous.  The  bark,  leaves  and  flowers  ^ 
abound  Avith  a  bitter  secretion  of  a  purgati.e 
and  rather  dangerous  quality,  than  which  no-  ** 
thing  can  be  more  distinct  from  the  gum« 
The  fruit  is  replete,  not  only  with  acid,  mu- 
cilage and  sugar,  but  with  its  ov/n  peculiar 
aromatic  and  highly  volatile  secretion,  elabo- 
rated within  itself,  on  which  its  fine  flavour 
depends.  How  far  are  we  still  from  under- 
standing the  whole  anatomy  of  the  vegetable 
body,  which  can  create  and  keep  separate 
such  distinct  and  discordant  substances ! 

Nothing  is  more  astonishing  than  the  se- 
cretion of  flinty  earth  by  plants,  which,  tliough 
never  suspected  till  within  a  few  years,  appears 
to  me  well  ascertained.  A  substance  is  found 
in  the  hollow  stem  of  the  Bamboo,  {Arundo 
Bambos  of  Linnasus,  Nastos  of  Theophrastus,) 
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called  Tabaxir  or  Tabasheer^  which  is  suppo* 
ded  in  the  East  Indies  (probably  because  it  is 
rare  and  difficult  of  acquisition,  like  the  imsc 
ginary  stone  in  the  head  of  a  toad)  to  be  en* 
dowed  with  extraordinary  virtues.  Some  o£ 
it,  brought  to  England,  underwent  a  che» 
mical  examination,  and  proved,  as  nearly  as 
•possible,  pure  flint.  See  Dr.  Russell's  and 
Mr.  Macie's  papers  on  the  subject  in  the  Phii. 
Tram,  for  Yi^Oand  1791-  It  is  even  found 
occasionally  in  the  Bamboo  cultivated  in  our 
hot-houses.  But  we  need  not  search  exotio 
plants  for  flinty  earth.  I  have  already^  in 
speaking  of  the  Cuticle,  chapter  Sd,  alluded 
to  the  discoveries  of  Mr.  Davy,  Professor  of 
Chemistry  at  the  Royal  Institution,  on  this 
subject.  That  able  chemist  has  detected  pure 
flint  in  the  cuticle  of  various  plants  of  the  &^ 
mily  of  Grasses,  in  the  Cane  (a  kind  of  Palm) 
and  in  the  Rough  Horsetail,  Equhetum  Ajf« 
emaky  Engl.  Dot.  t.QlS.  In  the  latter  it  is 
very  copious,  and  so  disposed  as  to  make  a 
natural  file,  which  renders  this  plant  useful 
in  various  manuiuctures,  for  even  brass  can^ 
not  resist  its  action.  Common  Wheat  stiuw, 
^beo  burnt,  is  found  to  contain  a  portion  of 
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Hinty  earth  in  the  form  of  a  most  exquisite 
powder,  and  thi9  accounts  for  the  utility  of 
burnt  straw  in  giving  the  last  polish  to  mar* 
bW.  How  great  is  the  contrast  between  this 
production,  if  it  be  a  secretion,  of  the  tender 
vegetable  frame,  and  those  exhalations  which 
constitute  the  perfume  of  flowers!  One  is 
among  the  most  permanent  substances  in 
Nature,  an  ingredient  in  the  primaeval  moun^ 
tarns  of  the  globe ;  the  other  the  invisible  un^ 
tangible  breath  of  a  moment ! 

The  odour  of  plants  is  unquestionably  of  a 
resmous  nature,  a  volatile  essential  oil  and 
t^eml  phaenomena  attending  it  well  deserve 
«ir  attentive  consideration.     Its  general  na- 
tare  is  evinced  by  its  ready  union  with  spirits 
^^  oil,  not  with  water  ;    yet  the  moisture  of 
^e  atmosphere   seems,   in  many  instances. 
Powerfully  to  favour  its  difiusion.     This  I  ap- 
P^hend  to  arise  more  from  the  favourable  ac- 
^^ri  of  such  moisture  upon  the  health  and  vi- 
gour of  the  plant  itself,  thus  occasionally  pro- 
moting its  odorous  secretions,  than  from  the 
"*^tiess  of  the  atmosphere,  so  circumstanced, 
.^^  convey  them«     Both  causes  however  may 
operate*    A  number  of  flowers  which  have  no 


scent  in  the  course  of  the  day,  smell  poweiw 
fully  in  an  evening,  whether  the  air  be  nuNst 
or  dry,  or  whether  they  happen  to  foe  exposed 
to  it  or  not.    This  is  the  property  of  some 
which  Linnaeus  has  elegantly  called^ores  f m- 
/m,  melancholy  flowers,  belonging  to  various 
tribes  as  discordant  as  possible,  agreeing  only 
in  their  nocturnal  fragrance,  which  is  peciiUar, 
very  similar  and  exquisitely  delicious  in  all  of 
them,  and  in  the  pale  yellowish,  greenish,  t>r 
brownish  tint  of  their  flowers.     Among  these 
are  Mesembri/anthemum  noctiftorum^  Dill. 
Elth.  t.  206,  Pelargofnum  tristfy  Comut. 
Canad.  110,  and  several  species  akin  to  it» 
Ilcsperis  tristis.  Curt.  Mag.  t.  730,  Chep- 
ranthus  tristisy  t.  729>  Daphne  ponticGy  An* 
dr crests  Repos.  t.  73,  Crassula  odoratissima^ 
t  26,  and  many  others*.  A  few  more,  greatly 
resembUng  these  in  the  green  hue  of  their 

*  These  flowers  afford  the  poet  a  new  image,  which 
is  introduced  into  the  following  imitation  of  Martialj  and 
offered  here  solely  for  iu  novelty : 

Go  mingle  Arabia's  gums 

With  the  spices  all  India  yields. 
Go  crop  each  young  flower  as  it  blooms^ 

Go  ransack  the  gardens  and  fields. 
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bbssoms,  exhale,  in  the  evening  chiefly,  a 
most  powerful  lemon-like  scent,  as  Epidtn^ 
irum   ensifoliumi   Sm.   Spicih   t.   24,    and 
Chhranthus  iiiconspicuusj  Phil.  Trans,  for 
1787,  ^  14,  great  favourites  of  the  Chinese, 
who  seem  peculiarly  fond  of  this  scent.  There 
axe  other  instances  of  odorous  and  aromatic 
secretions,   similar  among  themselves,  pro- 
duced by  very  different  plants,  as  Camphor. 
The  sweet  smell  of  new  hay  is  found  not  only 
xsiAnthoxanthum  odoratum^  Engl.  Bot.  t.  647  y 
aod  some  other  grasses,  but  in  Woodruff  or 
Aiperula  odorata^  t  755,  Melilot  or  Trifo-^^ 
litm  officinale^  t.  1340,  and  all  the  varieties, 
by  some  deemed  species,  of  Orchis  militarise 

Let  Paeslum's  all-flowery  groves 

Their  ro«e8  profusely  bestow. 
Go  catch  the  light  zephyr  that  roves 

Where  the  wild  thyme  and  maijoram  grow. 

Let  every  pale  night-scented  flower. 
Sad  emblem  of  passion  forlorn^ 
4       Resign  its  appropriate  hour. 

To  enhance  the  rich  breath  of  the  mom. 

All  that  art  or  that  nature  can  find,  ^ 

Not  half  so  delightful  would  prove. 

Nor  their  sweets  all  together  combined. 
Half  so  sweet  as  the  breath  of  my  love. 
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1. 16  and  t.  IQIS^  plants  widely  different  from 
each  other  in  botanical  characters,  as  well  as  in 
colour  and  every  particular  except  smell.  Their 
odour  has  one  peculiarity,  that  it  is  not  at  all 
perceptible  while  the  plants  are  growing,  nor 
till  they  begin  to  dry.  It  proceeds  from  their 
whole  herbage,  and  should  seem  to  escape 
from  the  orifices  of  its  containing  cells,  only 
when  the  surrounding  vessels,  by  growing  less 
turgid,  withdraw  their  pressure  from  such  on-- 
fices.  When  this  scent  of  new  hay  is  vehement, 
it  becomes  the  flavour  of  bitter  almonds.  The 
taste  of  syrup  of  capillaune,  given  by  an  infu* 
sion  of  Orange  flowers,  is  found  in  the  her- 
bage of  Gaultheria  proaimbensj  Andr.  l?t- 
pos.  t.  116,  and  Spircea  Ulmaria^  Engl.  Boi. 
t.  960,  two  very  different  plants. 

Some  of  the  above  examples  show  an  evi- 
dent analogy  between  the  smell  and  colours  of 
flowers,  nor  are  they  all  that  might  be  pointed 
out.  A  variety  of  the  Chrysanthemum  indi-- 
cum  with  orange-coloured  flowers  has  been 
lately  procured  from  China  by  Lady  Amelia 
Hume.  These  faintly  agree  in  scent,  as  they 
do  in  colour,  with  the  Wall-flower,  Cheiran- 
thus  Cheiri ;    whereas  the  common  purple 
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variey  of  the  same  Chrysanthemum  has  a 
totally  different  and  much  stronger  odour. 

There  is,  of  course,  still  more  analogy  be* 
tween  the  smell  of  plants  in  general  and  their 
impre89ion  on  the  palate,  insomuch  that  we 
are  frequently  .unable  to  discriminate  between 
the  two.  The  taste  is  commonly  more  per* 
manent  than  the  smell,  but  now  and  then 
less  so.  The  root  of  the  Arum  maculatum^ 
Engl.  Bot.  L  1298,  for  instance,  has,  when 
fresh,  a  most  acrid  taste  and  irritating  qua* 
lity,  totally  lost  by  drying,  when  the  root 
becomes  simply  farinaceous,  tasteless  and 
inert;  so  that  well  might  learned  physi* 
Gians  contrive  the  *^  Compound  Powder  of 
Arum,''  to  ejccuse  the  continuance  of  its  use 
in  medicine,  unless  they  had  always  prescri* 
bed  the  recent  plant. — Many  curious  remarks 
are  to  be  found  in  Grew  relative  to  the  tastes 
of  plants,  and  their  different  modes  of  affecting 
our  organs.     Anatomy  of  PiantSy  p.  279— 

To  all  the  foregoing  secretions  of  vegeta- 
bles may  be  added  those  on  which  their  vari* 
ous  colours  depend.  We  can  but  imperfectly 
account  for  the  green  so  universal  in  their 

G 


if  coieOums  or  plakts*^ 

herbagc>  but  we  may  grateftilly  acknowledge 
the  beneficence  of  the  Creator  in  clothing  the 
earth  with  a  colour  the  most  pleasing  and  the 
least  fatiguing  to  oiir  ej'^s.  We  may  be  daz- 
zled with  the  brilliancy  of  a  flower-gardeot 
but  yre  repose  at  leisure  on  the  verdure  of  a 
grove  or  meadow.  Of  all  greens  the  most 
dehcate  and  beautiful  perhaps  is  displa3red  by 
several  umbelliferous  plants  under  our  hedges 
in  the  spring. 

Some  of  Nature's  richest  tints  and  most 
elegant  combinations  of  colour  are  reserved 
for  the  petals  of  flowers;,  the  most  transient 
of  created  beings ;  and  even  during  tlie  short 
existence  of  tlie  parts  they  decorate,  the  co- 
lours themselves  are  often  undergoing  remark- 
able variations.  In  the  pretty  little  weed  call- 
ed Scorpion-grass,  Myosotis  scorpioideSjEngL 
Bof.  /.480,  and  several  of  its  natural  order,  the 
flower-buds  are  of  the  most  delicate  rose-- 
colour, which  turns  to  a  bright  blue  as  they 
open.  Many  yellow  floMers  under  the  influ- 
ence of  light  become  white.  Numbers  of 
red,  purple  or  blue  ones  are  liable,  from  some 
unknown  cause  in  the  plant  to  which  they  be* 
long,  to  vary  tp  white.     Such  varieties  are 
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or  ar 


sometimes  propagated  by  seed,  and  are  al- 
most invariably  permanent  it" the  plants  be  pro- 
pagated by  roots,  cuttings  or  grafting.  Plants 
of  an  acid  or  astringent  nature  often  become 
red  in  their  foliage  by  the  action  of  lighr, 
in    RumcTi   Volygonum,    Kpihbium   and 
Berberis ;  and  it  is  remarkable  that  American 
plants  in  general,  as  well  ns  such  European 
as  are  particularly  related  to  them,  are 
itinguished  for  assuming  various  rich  tints 
their  foliage  of  red,  yt-lJow,  white  or  even 
blue,  at  the  decline  of  the  year,  witness  the 
iuelder-rose,  the  Cornel,  the  Vine,  the  Su- 
ch, the  Azalea ponticaf  Curt.  Mag.  t.  433, 
id  others.     Fruits  for  the  most  part  incline 
a  red  colour,  apparently  from  the  acid  they 
mtain.     I  have  been  assured  by  a  hrst-rate 
mist  that  the  colouring  principle  of  the 
ipberry  is  a  fine  blue,  turned  red  by  the 
id  in  the  fruit.     The  juices  of  some  Fungi, 
Boletus  hovinus  and  Agnrkus  deliciosus, 
iwerb.  Fungi,  t.  202,  change  almost  instan- 
ously  on  exposure  to  the  air,  fromjellow 
dark  blue  or  green. 

Tiiese  are   a  few  hints  only  on  a  subi'ect 
which  opens  a  wide  field  of  inquiry,  and  wliich, 
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in  professedly  chemical  works,  is  carried  to  a 
greater  length  than  I  have  thought  necessary 
in  a  physiological  one.  See  Thomson  s  Che- 
mistrifi  V.  4,  and  fVilldenow's  Principles  of 
Botany^  229-  We  must  ever  keep  in  mind, 
as  we  explore  it,  that  our  anatomical  instru-* 
ments  are  not  more  inadequate  to  dissect  the 
organs  of  a  scarcely  distinguishable  insect, 
than  our  experiments  are  to  investigate  the 
fine  chemistry  of  Nature,  over  which  tha 
living  principle  presides. 

Before  we  take  leave  of  the  secreted  fluldi 
of  vegetables,  a  few  more  remarks  upon  their 
direct  utiUty  to  the  plants  themselves  may 
not  be  superfluous.  Malpighi  first  suggested 
that  these  secretions  might  nourish  the  plants 
and  our  latest  inquiries  confirm  the  sugges- 
tion. Du  Hamel  compares  them  to  the 
blood  of  animals,  and  so  does  Durwin.  But 
the  analogy  seems  more  plain  between  the  ■ 
sap,  as  being  nearly  uniform  ui  all  plants, 
and  the  animal  blood,  as  in  that  particular 
they  accord,  while  the  secreted  fluids  are  so 
very  various.  Mr.  Knight's  theory  confimu 
this  analogy,  at  the  same  time  that  it  esta- 
blislies  the  opiniou  of  Mal^ghi.     The  i 


SBCKBTED    PLtrlDS. 


■  letumiog  from  the  leaf,  where  it  has  been  1 
acted    upon  by  the  air  and  light,    forming  I 
new  wood,  is  clearly  the  cause  of  the  increa36^  I 
of  the  vegetable  bcwly.     But  it  is  not  so  clearl 
how  the  resinous,  gummy  or  other  secretions,'  J 
laid  aside,  as  it  were,  in  vessels,  out  of  thoj 
great  line  of  circulation,  can  directly  mint^l 
sier  to  the  growth  of  the  tree.     I  conceiva-i 
they  may  be  in  this  respect  analogous  to  anMi 
mal  fat,  a  reservoir  of  nourishment  wheneva 
its  ordinary  supplies  are   interrupted,  as  in 
the  winter,  or  in  seasons  of  great  drought. 
Or  of  unusual   cold-     In  such  circumstances 
the    mucUaginous   or    saccharine    secretions 
especially,  perhaps  the  most  general  of  all, 
Qiay  be  absorbed  into  the  vegetable  constitu- 
tion ;  just  as  fat  is  into  the  animal  one,  du- 
ring the  existence  of  any  disease  that  inter- 
nipts    the    ordinary    supplies    of  food,    or 
interferes  with  its  due  appropriation.     U  is 
well  known  that  such  animals  as  sleep  through 
the  winter,    grow   fat   in   the   autumn    and 
awake  very  lean  in  thu  spring.     Perhaps  the 
more  recent  layers  of  wood  in  a  Plum-  or 
Cherry-tree,  if  thev  could  be  accurately  ex»- 
^^^L   might  be  found  to  contain  a  greater 
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proportion  of  mucilage  at  the  end  of  autumn 
than  in  the  early  spring.  If  these  substancM 
do  not  nourish  the  plant,  they  seem  to  be 
of  no  use  to  it,  whatever  secondary  purposes 
they  may  answer  in  the  schemes  of  Provi- 
dence. The  direct  end,  with  respect  to  the 
plant,  of  the  finer  secreted  fluids  of  its  fruit 
can  very  well  be  perceived,  as  tempting  the 
appetite  of  animals,  and  occasioning,  through 
their  means,  the  dispersion  of  the  seeds ;  and 
the  perfiime  of  flowers  may  attract  insects, 
and  so  promote  the  fertilization  of  the  seed, 
as  will  be  explained  hereafter. 

After  what  has  been  said  we  need  not  waste 
much  time  in  considering  the  hypothesis, 
advanced  by  some  philosophers,  that  liie 
sap-vessels  are  veins  and  the  returning  ves* 
sels  arteries.  This  is  so  far  correct,  that,  as 
the  chyle  prepared  by  the  digestive  organs, 
poured  into  the  veins  and  mixed  with  the 
blood,  is,  through  the  medium  of  the  heart, 
sent  into  the  lungs  to  be  acted  upon  by  the 
air;  so  the  nutrimental  juices  of  plants,  taken 
lip  from  the  earth,  which  has  been  called  their 
stomach,  are  carried  by  the  sap-vessels  into 
the  leaves,  for  simjlar  purposes  already  men* 
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Honed.  The  improved  sap,  like  the  vivid 
arterial  blood,  then  proceeds  to  nourish  and 
invigorate  the  whole  frame.  I  very-much 
doubt,  however,  if  those  who  suggested  the 
above  hypothesis,  could  have  given  so  satis- 
factory an  explanation  of  it. 

That  the  secretions  of  plants  are  wonder- 
Cully  constant  appears  from  the  operation  of 
grafting.  This  consists  in  uniting  the  branches 
of  two  or  more  separate  trees,  as  Dr.  Hope^s 
billows,  seep.  60,  and  a  whole  row  of  Lime- 
^ees  in  the  garden  of  New  College,  Oxford, 
^hose  branches  thus  make  a  network.  This  is 
called  grafting  by  approach.     A  more  com- 
mon practice,  called  budding,  or  inoculat- 
ing, is  to  insert  a  bud  of  one  tree,  accom- 
panied by  a  portion  of  its  bark,  into  the  bark 
of  another,  and  the  tree  which  is  thus  engraft* 
ed  upon  is  called  the  stock.     By  this  mode 
different  kinds  of  fruits,  as  apples,   pears, 
plums,  &c.,  each  of  which  is  only  a  variety 
accidentally  raised  from  seed,  but  no  further 
perpetuated  in  the  same  manner,  are  multi- 
plied, buds  of  the  kind  wanted  to  be  propa- 
gated being  engrafted   on   so  many  stocks 
pf  a  wild  nature.    The  mechianical  part  of 
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this  practice  is  detailed  in  Du  Hamel^  Milkr^ 
and  most  gardening  books.  It  is  of  primary 
importance  that  the  /i6er,  or  young  bark,  of 
the  bud,  and  that  of  the  stock,  should  b0 
accurately  united  by  their  edges.  The  air 
and  wet  must  of  course  be  excluded* 

It  is  requisite  for  the  success  of  this  opera* 
tion  that  the  plants  should  be  nearly  akin. 
Thus  the  Chionanthus  virginicay  Fringe»tfea^ 
succeeds  well  on  the  Common  Ash,  Fra^ 
inus  excelsior^  by  which  means  it  is  pro[i<^ 
gated  in  our  gardens.  Varieties  of  the  sama 
species  succeed .  best  of  all ;  but  Apples  aikd 
pears,  two  different  species  of  the  same  genuSf 
may  be  grafted  on  one  stock.  The  story  of 
a  Black  Rose  being  produced  by  grafting. a 
common  rose,  it  is  not  worth  inquiring  whidif 
on  a  black  currant  stock,  is,  as  far  as  I  cai| 
leurn,  without  any  foundation,  and  is  iodiedd 
at  the  first  si$;ht  absurd.  I  have  known  the 
experiment  tried  to  no  purpose.  The  rose 
vulgarly  reported  to  be  so  produced  is  merelj 
a  dark  Poublu  Velvet  Rose,  a  variety,,  as  we 
presunie,  of  Rosa  cent\f'olia.  Another  report 
of  the  same  kind  has  be^n  raised  concerning 
the  Maltese  Oranges,  wliose  red  juice   has 
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been  attributed  to  their  being  budded  on  a 
Pomegranate  stock,  of  which  I  have  never 
been  able  to  obtain  the  smallest  confirma* 
^on. 

Heat  can  scarcely  be  denominated  a  secre* 
^cn,  and  yet  is  undoubtedly  a  production, 
^f*  the  vegetable  as  well  as  animal  body, 
^liough  in  a  much  lower  degree  in  the  former 
^^^an  the  latter.     The  heat  of  plants  is  evinced 
Viiy  the  more  speedy  melting  of  snow  when 
1^  contact  with  their  leaves  or  stems,  com* 
;(3ared  with  what  is  lodged  upon  dead  sub* 
stances,   provided   the  preceding  frost  has 
^>een  safficiendy  permanent  to  cool  those  sub- 
stances thoroughly.     Mr.  Hunter  appears  to 
Iiave  detected  this  heat  by  a  thermometer 
applied  in  frosty  weather  to  the  internal  pafts 
of  vegetables  newly  opened.     It  is  evident 
that  a  certain  appropriate  portion  of  heat  is  a 
necessary  stimulus  to  the  constitution  of  every 
plant,  without  which  its  living  principle  is 
destroyed.    Moi^t  tropical  plants  are  as  efiec* 
tually  killed  by  a  freezing  degree  of  cold,  as 
hy  a  belling  heat^  and  have  nearly  the  same  ap- 
pearance; which  isexemphiied  every  autumn 
in  the  Garden  Nasturtium,  Tropaolum  ma* 
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jus.  The  vegetables  of  cold  climates,  on  the 
contrary,  support  a  much  greater  degree  of 
cold  without  injury,  at  least  while  in  a  tor* 
pid  state ;  for  when  their  buds  begin  to  ex- 
pand they  become  vastly  more  sensible,  as 
is  but  too  frequently  experienced  in  the  fickle 
spring  of  our  climate.  Nor  is  this  owing^ 
as  vulgarly  supposed,  merely  to  the  greater 
power  of  the  cold  to  penetrate  through  thetr 
opening  buds.  It  must  penetrate  equally 
through  them  in  the  course  of  long  and 
severe  winter  frosts,  which  are  never  knovm 
to  injure  them.  The  extremely  pernicious 
effects  therefore  of  cold  on  opening  buds  can 
only  be  attributed  to  the  increased  suscepU* 
bility  of  the  vital  principle,  after  it  has  been 
revived  by  the  warmth  of  spring. 

The  vegetation  of  most  plants  may  be 
accelerated  by  artificial  heat,  which  is  called 
forcing  them,  and  others  may,  by  the  same 
means,  be  kept  in  tolerable  health,  under  a 
colder  sky  than  is  natural  to  them.  But 
many  alpine  plants,  naturally  buried  for 
months  under  a  deep  snow,  are  not  only  ex- 
tremely impatient  of  sharp  frosts,  but  will  not 
bear  the  least  portion  of  artificial  htat    Tho 
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pretty  Primula  marginatOj  Curt.  Mag.  U  191f 

^  brought   into  a   room   with  a  fire   when 

beginning  to  blossom,  never  opens  another 

bud ;   while  the  American  CowsHp,  Dode* 

catheon  Meadia^  t.  12,  one  of  the  mo3t  hardy 

of  plants  with  respect  to  cold,  bears  forcing 

^^Imirably  well. 

Mr.  Knight  very  satisfactorily  shows,  FhiL 

^ram.  for  1801,  343,  that  plants  acquire 

l^abits  with  regard  to  heat  which  prove  their 

^^^itality,  and  that  a  forced  Peach-tree  will 

^  the  following  season  expand  its  buds  pre-* 

^snaturely  in  the  open  air,  so  as  to  expose  them 

to  inevitable  destruction.  See/?,  65t    A  thou-^ 

^and  parallel  instances  may  be  observed,  by 

the  sagacious  gardener,  of  plants  retaining  the 

habits  of  their  native  climates,  which  very 

often  proves  one  of  the  greatest  impediments 

to  their  successful  cultivation. 

The  most  remarkable  (iccount  that  has 
fallen  in  my  way  concerning  the  production 
of  heat  in  plants,  is  that  given  by  Lamarck  in 
his  Fhre  Fran^oise^  v.  3.  $38,  of  the  Common 
Arum  maculatum^  Engl.  Bot.  t.  1298,  (the 
white-veined  variety,)  the  flower  of  which, 
at  a  certain  period  of  its  growth,    he  as? 
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serts  to  be,  for  a  few  hours,  ^'  so  ^ot  as  to 
seem  burning/'  The  learned  M.  Senebier 
of  Geneva,  examining  into  this  fact,  disco- 
vered that  the  heat  began  when  the  sheath 
wad  about  to  open,  and  the  cylindrical  body 
within  just  peeping  forth ;  and  that  it  wasi 
perceptible  from  about  three  or  four  o'clock 
in  the  afternoon  till  eleven  or  twelve  at 
night  Its  greatest  degree  was  seven  of  Reaii* 
mur's  scale  above  the  heat  of  the  air,  which 
at  the  time  of  his  observation  was  about 
fourteen  or  fifteen  of  that  thermometer^ 
Such  is  the  account  with  which  I  have  been 
favoured  by  Dr,  Bostock  of  Liverpool,  from 
a  letter  of  M.  Senebier*,  dated  Nov.  28$ 
17969  to  M.  De  la  Rive.  I  have  not  hitherto 
been  successful  in  observing  the  pheeno- 
menon  in  question,  which  however  is  well 
worthy  of  attention,  and  may  probably  not 
be  confined  to  this  species  of  Arum. 

*  It  is  now  published  in  bis  Physiologie  VigHnU^ 
V.  3.  314j  where  nevertheless  this  ingenious  philosopher 
has  declared  his  opinion  to  be  rather  against  the  exist* 
encr  of  a  spontaneous  heat  in  vegetables^  and  he  ex- 
plainn  even  the  above  striking  phaen'menon  upon  che- 
mical principles,  which  seeoi  to  me  very  inadequate.     • 
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CHAPTER  XI. 


THB   PROCESS  OF  VEGETATION.      USE   OP 

THE    COTYLEDONS. 

^HEBT  a  seed  is  committed  to  the  ground 

't  sweDs  by  the, moisture  \vhich  its  vessels 

^ooii  absorb,  and  which,  in  conjunction  with 

^n%e  degree  of  heat,  stimulates  its  vital  prin^ 

<^le.    Atmospherical  air  is  also  necessary  to 

^i^ipient  vegetation,  for  seeds  in  general  will 

i^oet  grow  under  water,  except  those  of  aquatic 

pl^nte,  nor  under  an  exhausted  receiver;  and 

Modern   chemists   Imve  determined  oxygen 

S^^  which  is  always  an  ingredient  in  our  at- 

ft^Cdphere,  to  be  absorbed  by  seeds  in  vege* 

^tion.     An  experiment  is   recorded  in  th# 

Philosophical  Transa|c:tions,  No.  23,  of  sow- 

^^  Lettace-«eed  in  two  separate  pots,  one  of 

^ich  was  placed  in  the  common  aijp,  the 

Oditr  in  the  vacuum  c^  an  air*pump.     In  the 
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former  the  young  plants  rose  to  the  height 
of  two  inches^  or  more^  in  a  week's  time ;  in 
the  other  none  appeared^  till  afler  the  pot 
had  been  removed  for  a  similar  period  into 
the  air  again.  Seeds  buried  in  the  grouiui 
to  a  greater  depth  than  is  natural  to  them 
do  not  vegetate,  but  they  often  retain  their 
power  of  vegetation  for  an  unlimited  period. 
Earth  taken  from  a  considerable  depth  will, 
when  exposed  to  the  air,  be  soon  covered  with 
young  plants,  especially  of  Thistles,  or  of  the 
Cress  or  Mustard  kind,  though  no  seeds  have 
been  allowed  to  have  access  to  it.  If  the 
ground  in  old  established  botanic  gardens  be 
dug  much  deeper  than  ordinary,  it  frequently 
happens  that  species  which  have  been  long 
lost  are  recovered,  from  their  seeds  being 
latent  in  the  soil,  as  I  have  been  assured  by 
Mr.  Fairbairn  of  Chelsea  garden,  and  others. 
The  integuments  of  the  seed,  having  ful- 
filled their  destined  office  of  protection,  burst 
tad  decay.  Hie  young  root  is  the  first  part 
of  the  infant  plant  that  comes  forth,  and  by 
an  unerring  law  of  Nature  it  is  sent  down- 
wards,  to  seek  out  nourishment  as  well  as  to 
fix  the  plant  to  tlie  ground.    In  sea-weeds* 
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Fttc/,  Ulvte  and  Conferva^  it  seems  merely 
to  answer  the  Jatter  purpose.  In  the  Dodder, 
Cuicuta^  a  parasitical  plant,  the  original  foot 
lasts  only  till  the  stems  have  established  them* 
selves  on  some  vegetable,  on  whose  juices  they 
feed  by  means  of  other  roots  or  fibres,  and 
then  withers  away. 

The  descent  of  tlie  root,  and  the  ascent  of 
the  leaf-bud  in  a  contrary  direction,  are  inge- 
^ously  explained  by  Dr.  Dar\vin,  Phylologia 
^ect.  9-  3,  on  the  principle   of  the   former 
being  stimulated  by  moisture,  and  the  latter 
by  air,  whence  each  elongates  itself  where  it 
is  most  excited.     Tliis  is  perhaps  more  satis- 
factory than  any  mechanical  hypothesis.     In 
whatever  position  seeds  happen  to  lie  in  the 
^arth,  the  root  makes  more  or  less  of  a  curve 
in  order  to  shoot  downwards.     Mr.  Hunter 
sowed  a  number  of  seeds  in  a  basket  of  earth 
placed  on  an  axis,  by  which  their  position  was 
a  little  altered  every  day.      After  the  basket 
had  thus  made  two  or  three  circumvolutions, 
the  young  roots  were  found  to  have  formed 
as  many  turns  in  attempting  to  attain  their 
natural  perpendicular  direction.     Mr.  Knight 
has  ascertained,  FML  Trans,  for  1806,  that 
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a  strong  centiifugal  force  applied  to  vegetal 
ting  seeds  will  considerably  divert  the  foot 
fronx  this  direction  outwards^  while  the  stem 
seems  to  have  a  centripetal  inclination. 

The  young  root,  if  it  grew  in  a  toil 
which  afforded  no  inequality  of  resistaiice» 
would  probably  in  every  case  be  perfeetljr 
straight,  like  the  radical  fibres  of  bulbous 
roots  in  water ;  but  as  scarcely  any  soil  is  ao 
perfectly  homogeneous,  the  root  acquires  an 
uneven  or  zigzag  figure.  It  is  elongated 
chiefly  at  its  extremity*,  and  has  always^  at 
that  part  especially,  more  or  less  of  a  conical 
or  tapering  figure. 

When  the  young  root  has  made  some  pnn 
gress,  the  two  lobes,  commonly  of  a  hemisphe* 
rical  figure,  which  compose  the  chief  bulk  of 
the  seed,  swell  and  expand,  and  are  raised 
out  of  the  ground  by  the  ascending  stem. 
These  are  called  the  Cotyledafis^f.  4.  Between 
them  is  seated  the  Embryo  or  germ  of  the 
plant,  called  by  Linnseus  Corculum  or  little 
heart,  in  allusion  to  the  heart  of  the  walnut 

*  As  may  be  seen  by  narking  the  fibres  of  Hyscinlh 
roots  in  water,  or  the  roots  of  Peas  made  to  vegeUle  in 
^xt  cotton  wool. 
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Mfi  Knight  denominates  it  the  germen,  but 
that  term  is  appropriated  to  a  very  different 
part,  the  rudiment  of  the  fruit.     The  expand- 
bg  Embryo^  resembling  a  little  feather,  has 
been  for  that  reason  named  by  Linnaeus  P///- 
mula ;  it  soon  becomes  a  tuft  of  young  leaves, 
with  which  the  young  stem,  if  there  be  any, 
ascends.     Till  the  leaves  unfold,  and  some- 
times after,  the  cotyledons,  assuming  their 
green  colour,  perform  their  functions ;  then 
the  latter  generally  wither*     This  may  be 
seen  in  the  Radish,  Lupine,  Garden  Bean, 
and  various  umbelhferous  plants,  in  all  which 
the  expanded  cotyledons  are  remarkal)ly  dit- 
ferent  from  the  true  leaves.      Such  is  tlie  ge- 
neral course  of  vegetation  in  plants  furnished 
with  two  cotyledons,  or  dicotyledones ;  but  I 
have  akeady  mentioned  a  very  distinct  tribe 
called  monocotyledons  \  see  p.  57*      These 
are  the  Grass  fnd  Com  tribe.  Palms,  the 
beautiful  Orchis  family,  and  many  others. 
In  these  the  body  of  the  seed  does  not  ascend 
«ut  of  the  ground,    and   they   are   rather 
to    be   considered  as  having   no   cotyledon 
at  alL     See  Mr.  Salisbury's  paper  in    the 
Transactions  of  th^  Linneap  Society,   v.  7^ 
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on  the  germination  of  the  Orchis  tribe.  We 
reserve  more  particular  remarks  on  this  sub- 
ject till  we  examine  the  structure  of  seeds. 

Some  plants  are  reckoned  by  Liima^us  to 
have  many  cotyledons,  as  the  Fir  and  Cy- 
press. But  the  germination  of  these  differs 
in  no  respect  from  that  of  the  generality  of 
dicotyledones.  Mr.  Lambert,  in  his  splendid 
history  of  the  genus  Pmus^  has  illustrated 
this  peculiarity  'of  structure  in  the  Swiss 
P.  Cembra ;  see  our  tab.  1,  fig.  2.  In  the 
Dombetfa^  or  Norfolk  Island  Pine,  the  cotyle- 
dons are  very  distinctly  four :  see  fig.  3. 

The  preservation  of  the  vital  principle  in 
seeds  is  one  of  those  wonders  of  Nature  which 
pass  unregarded,  from  being  every  day  under 
our  notice.  Some  lose  their  vegetative  power 
by  being  kept  out  of  the  ground  ever  so  little 
a  while  after  they  are  ripe,  and  in  order  to* 
succeed  must  sow  tliemsclves  in  their  own 
w^y,  an<l  at  their  own  time.  Others  may 
be  sent  round  the  world  throiioh  every  vieis- 
situde  of  clinrate,  or  buried  for  ages  deep  in 
the  ground,  till  favourable  circumstances 
cause  them  to  veiretate.  Great  tiearees  of 
heat,  short  of  boiling,  do  not  impair  the  vc- 
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getative  power  of  seeds,  nor  do  we  know  any 
degree  of  cold  that  has  such  an  effect.  Those 
m^ho    convey  seeds  from   distant  countries, 
3liould  be  instructed  to  keep  them  dry ;  for 
if  they  receive  any  damp  sufficient  to  cause 
a^n  attempt  at  vegetation,  they  necessarily  die, 
l^ecause  the  process  cannot,  as  they  are  situ- 
ated, go  on.     If,  therefore,  they  are  not  ex- 
{Msed  to  so  great  an  artificial  heat  as  might 
c^hange  the  nature  of  their  oily  juices,  they 
csan  scarcely,   according  to  the  experience  of 
^r.  Salisbury,  be  kept  in  too  warm  a  place. 
IBy  the  preservation  of  many  seeds  so  long 
^nder  ground,  it  seems  that  long^continued 
:xnoisture  is  not  in  itself  fatal  to  their  living 
powers ;  neither  does  it  cause  their  premature 
^rmination,  unless  accompanied   by  some 
miction  of  the  air. 

It  is  usual  with  gardeners  to  keep  Melon 
and  Cucumber  seeds  for  a  few  years,  in  order 
that  the  future  plants  may  grow  less  luxuri- 
antly, and  be  more  abundant  in  blossoms  and 
fruit.  Dr.  Darwin  accounts  for  this  from  the 
damage  which  the  cotyledons  may  receive 
from  keeping,  by  which  their  power  of  nou- 
rishing the  infant  plant,  at  its  fir^t  germina- 

H  2 
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tion,  is  lessened,  and  it  becomes  stunted  aftd 
dwarfish  through  its  whole  duration. 

Dr.  Thomson  of  Exlinburgh,  in  his  System 
of  Chemistry,  vol.  4,  37^5  has  published  a 
very  satisfactory  explanation  of  one  part  of 
the  functions  of  the  cotyledons.  Several  phi-' 
losophers  have  discovered  that  very  soon  after 
the  seed  begins  to  imbibe  moisture,  it  give* 
out  a  quantity  of  carbonic  acid  gas,  even 
though  no  oxygen  gas  be  present.  In  this 
case  the  process  stops  here,  and  no  germina^ 
tion  takes  place.  But  if  oxygen  gas  be  pre- 
sent, it  is  gradually  absorbed  in  the  same 
proportion.  At  the  same  time  the  farina  of 
the  cotyledons  becomes  sweet,  being  convert- 
ed into  sugar.  "  Hence,  it  is  evident,"  says 
this  intelligent  writer,  "  that  the  farina  is 
changed  into  sugar,  by  diminishing  its  car- 
bon, and  of  course  by  augmenting  the  pro- 
portion of  its  hydrogen  and  oxygen*,  Tliis 
is  precisely  the  process  of  malting^  during 
which  it  is  well  known  that  there  is  a  con- 
siderable heat  evolved.  We  may  conclude 
from  this,   that  during   the   germination   of 

*  This  is  also  the  opinion  of  M.  de  Sausdure^  Re* 
^s  Chimiques  sur  la  FSgCtaiion,  p.  \6. 
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6eeds  in  the  earth  there  is  also  an  evolu- 
tion of  a  considerable  portion  of  heat. 
This  indeed  might  have  been  expected,  as 
it  usually  happens  when  oxygen  gas  is  ab- 
sorbed. So  far  seems  to  be  the  work  of  che- 
mistry alone ;  at  least  we  have  no  right  to  con- 
clude that  any  other  agent  interferes ;  since 
hay^  when  it  happens  to  imbibe  moisture, 
exhibits  nearly  the  same  processes.'' 

I  conceive  the  evolution  of  this  heat  may 
powerfully  further  the  progress  of  vegetation 
by  stimulating  the  vital  principle  of  the  em- 
bryo, till  its  leaves  unfold  and  assume  their 
functions.  It  is  necessary  to  observe,  that 
the  above  process  equally  takes  place,  whe- 
ther the  farinaceous  particles  be  lodged  in 
the  bulk  of  the  cotyledons  themselves,  or 
compose  a  separate  body  called  by  authors 
the  albumen^  as  in  grasses  and  com. 
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OP    THE    ROOT,    AND    ITS    DIFFERENT 

KINDS, 

\t  E  b6gin  the  description  of  the  completely 
formed  vegetable  by  its  Root,  as  being  the 
basis  of  all  the  rest,  as  well  as  the  first  part 
produced  from  the  seed.  Its  use  in  general 
is  two-fold ;  to  fix  the  plant  to  a  commodious 
situation,  and  to  detive  nourishment  for  its 
support.  This  part  is  therefore  commonly 
plui^d  deeply  into  the  ground,  having,  as 
we  have  already  shown,  a  natural  tendency 
to  grow  downwards.  In  some  cases  however^ 
when  plants  grow  on  the  stems  or  branches 
of  others,  as  the  Dodder  or  CuscutOy  several 
Ferns,  and  a  portion  of  the  Orchis  tribe, 
the  root  is  closely  attached  to  the  bark,  from 
which  it  draws  nourishment,  by  the  under 
side  only,  the  upper  being  bare. 
The  Root  consists  of  two  parts,  Caudex 
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the  body  of  the  Root,  and  Badicula  the 
fibre.  The  latter  only  is  essfntial,  being  the 
part  which  imbibes  nourishment. 

Roots   are   either   of  annual,    biennial  or 
perennial  duration.     The  first  l)elong  to  plants 
which  live  only  one  ye^ir,  or  mther  one  sum- 
mer, as  Barley ;  the  second  to   such  as  are 
produced  one  season,  and,  living  through  the 
ensuing   winter,    produce   flowers   and    fruit 
the  following  summer,  as  Wheat ;  and  the 
third   to    those    which    live    and    blossom 
through  many  succeeding  seasons  to  an  in- 
definite period,  as  trees,  and  many  herbaceous 
plants.     The  term  biennial  is  applied  to  any 
plant  that  is  produced  one  year  and  flowers 
another,  provided  it  flowers  but  once,  whe- 
ther that  event  takes  place  the  second  year, 
u  usual,  or  whether,  from  unfavourable  cir- 
cumstances, it  may  happen  to  be  ileferred  to 
any  future  time.     This  is  often  the  case  with 
the  Lavatera  arborea.  Tree  Mallow,  Engl. 
^ot.  1. 1841,  and  some  other  plants,  especially 
when  growing  out  of  their  natural  soil  or  sta- 
tion.    Linnaeus  justly  observes  that  however 
Viardy  with  respect  to  cold  such  plants  may 
prove  before  they  blossom,  they  perish  at  the 
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first  approach  of  the  succeeding  winter,  nor 
can  any  artificial  heat  preserve  them*  This  is, 
no  doubt,  to  be  attributed  to  the  exhaustion 
of  their  vital  energy  by  flowering,  Several 
plants  of  hot  climates,  naturally  perennial 
and  even  shrubby,  become  annual  in  our 
gardens,  as  the  Tropceolunty  Garden  Nastur- 
tium, 

In  the  Turnip,  and  sometimes  the  Carrot, 
Parsnep,  &c.,  the  Caudex  or  body  of  the 
root  is  above-ground  and  bare,  becoming  as 
it  were  a  stem.  Linnaeus  indeed  calls  the 
stems  of  trees  "  roots  above-ground ;"  but 
this  seems  paradoxical  and  scarcely  correct.  ^ 
Perliaps  it  would  be  more  accurate  to  say 
the  caudex  is  a  subterraneous  stem ;  but  we 
rather  presume  it  has  functions  distinct  from 
the  stem,  analogous,  as  has  been  hinted 
p.  55,  to  digestion,  at  least  in  those  plants 
whose  stems  are  annual  though  their  roots 
are  perennial. 

The  fibres  of  the  root,  particularly  those 
extremities  of  them  which  imbibe  nourish- 
ment from  the  earth,  are  in  every  case  strictly 
annual.  During  the  winter,  or  torpid  season 
pf  the  year,  the  ^powers  of   roots  he  dor* 
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mant,  which  season  therefore  is  propter  for 
their  transpkntatioiv  After  they  have  begun 
ix>  throw  out  new  fibres,  it  is  more  or  less 
dangerous,  or  even  fatal,  to  remove  them. 
Yeiy  young  annual  plants,  as  they  form 
new  fibres  with  great  facility,  survive  tr^s- 
plantation  tolerably  well,  provided  they  re- 
ceive abundant  supplies  of  water  by  the 
leaves  till  the  root  has  recovered  itself. 

Botanists  distinguish  several  different  kinds 
of  roots,  which  are  necessary  to  be  known, 
not  only  for  botanical  purposes,  but  as  being 
of  great  importance  in  agriculture  and  gar- 
dening.  The  generality  of  roota  may  be 
arranged  under  the  following  heads. 

J.  Kadix^ fibrosa  J  Jig.  5.  A  Fibrous  Root.  The 
most  simple  in  its  nature  of  all,  consisting 
only  of  fibres,  either  branched  or  undivided, 
which  convey  nourishment  directly  to  the 
basis  of  the  stem  or  leaves*  Many  grasses, 
as  Foa  annua ^  Engl.  Bot.  t.  1141,  and  the 
greater  part  of  annual  herbs,  have  this  kind 
of  root.  The  radical  fibres  of  grasses  that 
grow  in  loose  sand  are  remarkably  downy, 
possibly  for  the  purpose  of  fixing  them  more 
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securejy  to  so  slippen^  a  support,  or  to  rool* 
tiply  the  suiiace  or  points  of  absorption  in 
so  meagre  a  source  or  nutriment.  The  fibivs 
of  some  parasitical  plants  already  alluded  to, 
chiefly  of  the  beautifiil  s^enus  Epidendrvmj 
are  peculiarly  thick  and  tit* shy ,  not  only  for 
the  purpose  oi  imbibing  the  more  nourish* 
roent«  but  also  to  bind  them  so  strongly  to 
the  brancKes  of  trees,  as  to  defv  the  force 
of  winds  upon  their  large  and  rigid  leaves, 

2.  Hadix  repens^  f.  6.    A  Creeping  Root,  as 
in  Mint,  Mentha.  A  kind  of  subterraneous 
stem,  creeping  and  branching  off  horizon- 
tally, and  dirowiug  out  iibres  as  it  goes. 
This  kind  of  root  is  extremely  tenacious  of 
life,  for  any  portion  of  it  will  grow.     Hince 
weeds  furnished   with  it   are   among  the 
most  troublesome,  as  the  ditierent  sorts  of 
Couch-g'ass,  TrUicum  repens^  £ngL  Hot. 
t.  909f  Holms  moilisy  /.  1 1 70,&c.;  while,  on 
the  other  hand,  many  sea-side  grasses,  liav- 
ing  such  a  root,  prove  of  the  most  impor^ 
tant  service  in  binding  down  loose  blowing 
sand,  and  so  resisting  the  encroachments  of 
the  ocean.  These  are  principally  Carcx  are^ 
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nartUy  EngL  Bot.  t.  938,  Arundo  arenaria^ 
t.  52O5  and  Elymus  arenarius^  t.  1673. 

3.  Radix  fusiformis^f.  7-  A  Spindle-shaped  or 

Tapering  Root.  Of  this  the  Carrot,  Parsnep 

and  Radish  are  famihar  examples.     Such  a 

root  is  formed,  on  the  principle  of  a  wedge, 

for  penetrating   perpendicularly   into   the 

ground.     It  is  common  in  biennial  plants, 

liut  not  peculiar  to  them.     The  caudex^ 

"%rhich  is  the  spindle-shaped  part,  abounds 

'with  the  proper  secreted  juices  of  the  plant, 

«uid  throws  out  numerous  fihres  or  radicles, 

'which  are  in  fact  the  real  roots,  as  they 

alone  imbibe  nourishment. 

^*  Radix  prcemorsajf.  8.  An  Abrupt  Root, 
is  naturally  inclined  to  the  last-mentioned 
form,  but  from  some  decay  or  interruption 
in  its  descending  point,  it  becomes  abrupt, 
or  as  it  were  bitten  off.  Scabiosa  succisoj 
DtviVs-bit  Scabious^  EngL  Bot.  ^  878, 
Hedypnois  hirta^  t.  555^  and  some  other 
Hawkweeds,  have  this  kind  of  root,  the  old 
opinion  concemmg  which  cannot  be  better 
described  than  in  Gerarde's  tlerbal,  under 
tlie  plant  first  named,  p.  726. 
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*^  The  great  part  of  the  root  seemeth  to 
he  bitten  away  :  old  iantasticke  charmers 
report,  that  the  divel  did  bite  it  for  en  vie, 
because  it  is  an  herbe  that  hath  so  many 
good  vertues,   and  is  so  beneficial  to  man- 

kinde/' The  maUce  of  the  devil  hai 

unhappily  been  so  successful  that  no  virtues 
can  now  be  found  in  the  remainder  of  the 
root  or  herb. 

5-  Radix  tuberosa^f.9*  A  Tuberous  or  Knob* 
bed  Root,  is  of  many  dififerent  kinds.  The 
most  genuine  consists  of  fleshy  knobs, 
various  in  form,  connected  by  common 
stalks  or  fibres,  &<«  in  the  Potatoe,  Solatmm 
tuberosum^  and  Jerusalem  Artichoke  *, 
HeHanthus  ttiberosus  J  acq.  Jiort.  Vind. 
1. 161  •  These  knobs  are  reservoirs  of  nou« 
rishment,  moisture,  and  vital  energy*  Se* 
vend  of  the  Vetch  or  Pea  kind  are  furnished 
with  them  on  a  smaller  scale ;  see  Vida 
iathj/roides,  Engl.  Bot.  U  30,  and  several 

*  A  corruption,  as  I  presume,  of  ihe  Italian  name 
Cirasole  Articiccco^  sun-flower  Artichoke,  as  the  plant 
was  first  brought  from  Pern  to  Italy,  and  thence  propa"> 
gaicd  throughout  Europe. 
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Species  of  Trifoliwnj  either  annuals,  as 
glomeratum^  t.  1063,  or  perennials,  as 
fragiferum,  L  1050. — The  knobs  in 
these  instances  are  only  of  annual  dura- 
tion; in  the  P^row/^jr,  Paeony,  t.  1513,  and 
Spiraa  Filipendulay  Dropwort,  t.  284, 
they  are  perennial. — In  the  Orchidia  of 
Europe  they  are  mostly  biennial.  The 
root  in  many  of  the  latter  consists  either 
of  a  pair  of  globular  or  o\^l  bodies,  f.  10, 
as  in  Satyrium  hircinum^  EngL  Bot.  L  34, 
Ophrys  aranifera^  t.  65,  and  apiferaj 
t.  383 ;  or  are  palmate,  that  is,  shaped 
somewhat  hke  the  human  hand,y.  11,  as  in 
Orchis  maculata^  t.  632.  Of  these  glo- 
bular or  palmate  knobs  or  bulbs  one  pro- 
duces the  herb  and  flowers  of  the  present 
year,  withering  away  towards  autumn, 
and  the  other  is  reserved  for  the  following 
season,  while  in  the  mean  time  a  third  is 
produced  to  succeed  the  latter.  The  knobs 
of  Ophrys  spiralis^  t.  541,  are  formed 
three  or  four  years  before  they  flower,  and 
their  flowering  appears  to  be  occasion- 
ally deferred  to  a  more  distant  period.  The 
root  of  Satyriiim  albidum^  t.  505,  consists 
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of  three  pairs  of  tapering  knobs  or  bulbs, 
f.  12,  which  flower  in  succession.  On  the 
contrary,  Opliri/s  monorchism  t.  71>  forms 
its  new  bulb  so  late  that  it  is  not  perfected 
till  the  autumn  immediately  preceding  its 
flowering,  and  the  plant  seems  to  have  but 
one  bulb.  Ophrys  Nidus  avisy  L  48,  has 
clusters  of  cylindrical  knobs,  which  are 
formed,  and  also  wither  away,  in  parcels^ 
each  parcel  being  equivalent  to  one  of  the 
above-mentioned  bulbs. 

Such  of  the  Orchis  tribe  as  have  bien- 
nial bulbs  are  supposed  to  be  very  diffi- 
cult of  cultivation ;  but  according  to  the 
experience  of  my  excellent  friend  the  late 
Mr.  Crowe,  in  whose  garden  I  have  seen 
tlttem  many  successive  years,  they  are  best 
removed  when  in  full  flower,  the  earth 
being  cleared  completel}^  away  from  the 
roots,  which  are  then  to  be  replanted  in 
their  natural  soil  previously  dried  and 
sifted.  Afterwards  they  must  be  well 
watered.  The  bulb  for  the  following  year 
has  not  at  the  flowering  period  begun  to 
throw  out  its  fibres,  for  after  that  happens 
it  will  not  bear  remo\  ah  Satiirium  albidum 
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having,  as  mentioned  above,  so  many  pairs 
of  roots,  the  growth  of  some  of  which  is 
always  going  on,  has  hitherto  not  been 
found  to  survive  transplantation  at  all. 

Ir in  tuber osa^  Sm.  FL  Grac.  Sibth.  f.  41, 

has  a  root  very  analogous  to  t!)ese  just 

described,  but  LJlorentlna  and  J.  germa" 

n  icQy  t  39  and  40  of  the  same  work,  have 

riiore  properly  creeping  roots,  though  so 

t:liick  and  fleshy  in  their  substance,  and 

slow  in  their  progress,  that  they  are 

;enerally  denominated  tuberous. 

"•       Radix  bulbosa.    A  Bulbous  Root,  properly 
called,  is  either  solid, ^1  13,  as  in  Crocus^ 
firifl.  Gladiolus  J  &c.;  tunicate,  ^1  14,  tuni^ 
^:a/a,   con[iposed  of  cojicentric  layers  enve- 
loping one  another  as  in  Allium^  the  Onion 
tribe;  or  scaly, y.  15,  consisting  of  fleshy 
scales  connected  only  at  their  base,  as  in 
Liliumj  the  White  or  Orange  Lily.  The  two 
latter  kinds  have  the  closest  analogy  with 
leaf-buds.     They  are  reservoirs  of  the  vital 
powers  of  the  plant  during  the  season  when 
those  powers  are  torpid  or  latent,   and  in 
order  to  perform  the  functions  of  roots,  tlu^y 
first  produce  fibres,  which  are  the  actual 
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roots.  The  strict  affinity  between  bulbs  and 
buds  appears  from  the  scaly  buds  formed 
on  the  stem  of  the  Orange  Lily,  Lilium 
^bulbiferum,  which  fall  to  the  ground,  and, 
throwing  out  fibres  from  their  base,  be- 
come bulbous  roots*.  The  same  thing 
happens  in  Dentaria  hxdhifera^  Engl.  Bot. 
t.SOQy  and  Saxifraga  cernua^  t.  66Ai. 

These  t^^o  last-mentioned  plants  howaVer 
have  scaly  roots,  like  the  Toothwort,  Im'- 
thraa  Squamariay  t.  50,  which  seem  bulbs 
lengthened  out.  Whether  they  would^  in 
the  torpid  season  of  the  year,  bear  removal, 
like  bulbs,  we  have  no  information.  II 
disturbed  af  other  times  they  are  immedi- 
ately killed.  Many  plants  with  solid  bulbs 
are  provided  by  Nature  to  inhabit  sandy 
countries,  over  the  face  of  which,  in  the  dry 
season  succeeding  their  flowering,  they  arc 
scattered  by  the  winds  to  a  great  distance, 
as  happens  to  our  own  Poa  bulbosa^  Engl 


*  I  have  bad  scaly  buds  form  even  on  the  flower 
stalk  of  Lachenalia  tricolor ^  Curt.  Mag.  t,  8Sj  whilt 
lying  for  many  weeks  between  papers  to  dr>',  wbicb 
on  being  put  into  the  ground^  have  become  perfec 
plants,  theugh  of  slow  growth. 
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Bot.  1. 1071,  as  well  as  to  numerous  beau- 
tiful productions  of  the  Cape  of  Good 
Hope. 

7-  Radix  articulata^  or granulatay /•  l6.  A 
Jointed  or  Granulated  Root  agrees  very 
much  with  those  described  in  the  last  sec- 
tion. The  Oralis  Acetosella^  Wood  Sorrel, 
Engl.  Bot.  t.  762,  and  Saxifraga  granu^ 
latQj  White  Saxifrage,  t.  500,  are  instances 
of  it.  The  former  has  most  affinity  with 
scaly  bulbs,  the  latter  with  solid  ones. 

It  is  evident  that  fleshy  roots,  whether  of 
a  tuberous  or  bulbous  nature,  must,  at  all 
times,  powerfully  resist  drought.  We  have 
abready  mentioned,  p.  41,  the  acquisition  of 
a  bulb  in  Phleum  pratensf^  Engl.  Bot 
/.  1076,  whenever  that  grass  is  situated  in  a 
fluctuating  soil,  by  which  its  vital  powers  are 
supported  while  the  fibrous  roots  are  deprived 
of  their  usual  supplies.  In  this  state  it  be- 
comes the  Phleum  nodosum  of  authors ;  but 
on  being  removed  to  a  thoroughly  wet  soil« 
it  resumes  the  entirely  fibrous  root,  and  luxu- 
xiant  growth,  of  Ph.praten$e.  I  have  also 
found  Alopecurus  geniculatus,  1. 1350^    (an 

I 
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aquatic  grass,  whose  root  is  naturally  fibrous 
and  creeping,)  growing  with  an  ovate  juicy 
bulb  on  the  top  of  a  dry  wall.     This  variety 

has  been  taken  for  the  true  A.  btdbosus^ 
t.  1249>  which  has  always  bulbs  even  in 
its  native  marshes.  We  see  the  wisdom  of 
this  provision  of  Nature  in  the  grasses  above 
mentioned,  nor  may  the  cause  be  totally 
inexplicable.  When  a  tree  happens  to  grow 
from  seed  on  a  wall,  it  has  been  observed^ 
on  arriving  at  a  certain  size,  to  stop  for  a 
while,  and  send  down  a  root  to  the  ground. 
As  soon  as  this  root  was  estabUshed  in  the 
•soil,  the  tree  continued  increasing  to  a  large 
magnitude*.  Here  the  vital  powers  of  the 
tree  not  being  adequate,  from  scanty  nou- 
rishment, to  the  usual  annual  degree  of  in- 
crease in  the  branches,  were  accumulated  ii^ 
the  root,  which  therefore  was  excited  to  an 
extraordinary  exertion,  in  its  own  natural 
direction,  doMiiward.  There  is  no  occasion 
then  to  suppose,  as  some  have  done,  that  the 
tree  had  any  information  of  the  store  of  food 

*  A  particular  fact  of  this  kind  concerning  an  aih 
\vM»  communicated  to  me  by  the  late  Bev.  Dr.  Walker 
of  Eldinburgb.   Sec  also  Trans.  ofJJtiH.  Soc,  v.  fi.  966. 
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at  the   foundation  of  the  wall,  and  volun- 
tarily sent  down  its  root  to  obtain  it ;  nor  is 
it  wonderful  4liat  the  Author  of  life  should 
provide  for  it  as  effectually  as  it  could  for 
itself,  had  it  really  been  a  reflecting  being. 
So  in  the  case  of  the  grasses  in  question,  I 
presume  the  herb  being  in  the  first  instance 
starved,  by  a  failure  of  the  nutrimental  fluids 
hitherto  conveyed  by  the  water  of  the  soil, 
its  growth   would   be   checked,    and  when 
checked,  the  same  growth  could  not,  as  we 
know  by  observation  on  vegetation  in  general, 
be  instantaneously  renewed.    A  sudden  fresh 
supply  of  food  would  therefore  cause  an  accu- 
mulation of  vital  energy  in  the  root,  which 
would  consequently  assume  a  degree  of  vi- 
gour and  a  luxuriant  mode  of  growth  not 
natural  to  it,  and  become  bulbous.     Thus  it 
.acquires  a  resource  against  such  checks  in 
future,  and  the  herb  is  preserved  alive,  though 
in  a  very  far  less  luxuriant  state  than  when 
I'egularly  and   uniformly   supplied   with   its 
requisite   nourishment     These   are   not  so- 
litary instances.     It  is  well  worthy  the  atten- 
tion of  an  intelligent  cultivator  to  seek  them 
out,  and  Uum  them  to  his  advantage. 

i2 
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CHAPTER  XIII 


DIFFERENT    KINDS   OF   STEMS    AND 
STALKS    OF    PLANTS. 

LiNN£US  enumerates  seven  kincb  of  Trunki, 
Stems,  or  Stalks  of  Vegetables.  These  'are 
necessary  to  be  known,  for  botanical  di- 
stinctions, though  some  are  niore  important 
than  others,  both  in  that  respect '  and  in  a 
physiological  point  of  view. 

1..  Caulis.  a  Stem  properly  so  called,  which 
bears,  or  elevates  from  the  root,  the  leaves 
as  well  as  flowers.  The  trunks  and  branches 
of  all  trees  and  shrubs  come  under  this  de- 
nomination, as  well  as  of  a  great  propor- 
tion of  herbaceous  plants,  especially  an- 
nuals. 

The  Stem  is  either  simple^  as  in  the 
White  Lily,  or  branched,  as  in  most 
instances.  When  it  is  regularly  and  re- 
{>eatedly  divided,  and  a  flower  spruigs 
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from  each  divifiion,  it  is  called  caulis  dU 
chotomusyf.  17f  a  forked  stem,  as  in  Chlora 
perfoliata^  Engl.  Bot.  t.  60,  as  well  as 
the  common  Mouse-ear  Chickweeds,  Ce- 
rmtium  vutgatum^  t.  789^  and  vucomm^ 
/.790. 

Though  generally  leafy,  a  Stem  may 
be  partially  naked,  or  even  entirely  so  in 
plants  destitute  of  leaves  altogether,  as 
the  Creeping  Cereus^  CactusfiagtUiformidj 
Curt.  Mag.  t.  17^  various  exotic  species 
of  Euphorbia  or  Spurge,  and  the  whole 
genus  of  Stapelia.  In  Orobanche^  it  is 
•caly,  /•  18,  equamosus. 

With  respect  to  mode  of  growth,  the 
Stem  is 

^rectus^  upright,  as  in  Yellow  Loosestrife, 
Lynmachia  vulgaris.  Engl.  Bot.  t.l^l* 

ProcumbenSj  procumbent.  Wood  Loosestrife, 

L.  nemorumy  t.  527. 

XtepenSy  creeping.  Creeping  Loosestrife,  L. 
Nummulariay  t.  528,  and  Creeping  Crow- 
foot,  B4znunculus  repenSj  t.  516. 

^dscendenSj  ascending  obliquely  without  sup- 
port, as  Panicum  sanguinaky  t.  849- 

l^rostratusy  prostrate,  or  Depressm^  do- 
pressed^     when  it .  lies  remarkably  flat, 
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spreading  horizoQtally  over  the  grotmd, 
as  in  Coldenm  procumbens ;  also  Cor(H 
nopus  Ruellii^  Swine's^ress.  Engl.  Bot. 

Reclinatus^  reclining,  curved  towards  the 
ground,  a$  in  Ficus^  the  Fig,  Rubus,  the 
Bramble,  &c. 

Radicans^f.  19^  clinging  to  any  other  body 
for  support,  by  means  of  fibres,  which  do 
not  imbibe  nourishment,  as  Ivy,  Hedera 
Helix,  Engl.  Bot.  t.  1 267,  FtVa  qum^ 

*  quefolia,  Sm.  Insects  of  Georgia^  t.  SO. 
Bignonia  radicanSy  Curt.  Mag.  t.  485. 
— Linnaeus,  Philosophia  Botanica  39, 
has  expressed  this  by  the  term  repens^ 
but  has  corrected  it  in  his  own  copy. 
Still  he  does  not  distinguish  betweea 
these  plants,  and  those  whose  stems  throw 
out  real  roots,  which  last  only  are  justly 
called  creeping,  whether  they  grow  on 
the  ground,  Uke  those  above  mentioned^ 
or  on  other  plants  like  Cmcuta,  Dodder, 
EngL  Bot.  t.  55  and  378.  See  p.  95. 
ScandenSy  climbing ;  either  with  spira) 
tendrils  for  its  support,  as  the  Vine,  Vitis^ 
the  various  species  of  Passion-flower, 
Fassiflora  caruleay  Curt.  Mag.  t.  28| 


irJa/d)  t.  66 J  &c.  and  Bryonia  dioica^ 
Red-berried  Bryony,  EngL  Bot.  t.  439 ; 
or  by  adhesive  fibres,  as  in  the  preced- 
ing paragraph.  ^ 

Volubilisy  twining  round  other  plants  by  its 
own  spiral  form,  either  from  left  to  aright, 
/•  20,  supposing  the  observer  in  the  cen- 
tre, (or  in  other  words,  according  to  the 
apparent  motion  of  the  sun,)  as  the  Black 
Bryony^  Tamus  communisy  EngL  Bot. 
/•  91»  the  Honeysuckles,  Lonicera  Ca^ 
prifoliumj  f .  7995  ^u^d  Periclymtnuniy 
t  800,  and  the  Polygonum  Convolvulusy 
/.  941 ;  or  from  right  to  left,  /.  21,  con- 
trary to  the  sun,  sa  the  Qreat  Bindweed, 
Convolvulus  septum^  f.  313,  the  Frencl^ 
Bean,  Phaseolus  vulgaris^  Ger.  em. 
1212,  Jig.  1,  &c. — Figures  of  plants  be« 
ing  sometimes  reversed  by  the  engraver^ 
in  that  case  give  a  wrong  representation 
of  the  circumstance  in  question,  wit- 
ness Lonkera  Periclymen^m  in  Curtis's 
Flora  LondinenriSjfasc.  L  M  5,  and  many 
instances  might  be  pointed  out  of  its  not 
being  attended  to  at  all. 

J^ttU/ormiSy  bng  and  pliant,  like  the 
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Common  Jasmine,  Jasminum  officinale^ 
Curt.  Mag.  f.  31,  or  Blue  Box^thorn, 
Lyciwn  barbarum. 

Sarmentosusj  trailing.  A  creeping  stem, 
barren  of  flowers,  thrown  out  iVom  the 
root  for  the  purpose  of  increase^  is 
called  sarmentum  or  flagellum^  a  runner, 
f.  23,  as  in  the  Strawberry,  Fragaria 
vescQj  Engl  Bot.  1. 1524.  When  leafy 
it  is  generally  denominated  stolo^  a 
sucker  or  scyon,  as  in  Bugle,  Ajuga 
rtptans^  t.  489>  and  Viola  odorata^  the 
Sweet  Violet,  /.^IQ*  When  the  $tolo 
has  taken  root,  it  sometiihes  flowers 
the  first  year,  see  Curt.  Lond.fasc.  1. 
t.  63,  but  generally  not  till  the  foUow^ 
ing  season. 

Rtctwf^  straight,  as  in  Zi/iuni,  the  dif- 
ferent species  of  garden  Lily. 

StrictuSy  expresses  only  a  more  absolute 
degree  of  straightness. 

Laxus  or  D^usus^  loosely  spreading^  hat 
a  contrary  meaning,  as  in  Bunias  Ca- 
JS:i7e,  Sea  Rocket,  Engl.  Bot.  t.  231,  and 
Sedum  acrCy  Biting  Stone-crop,  /.  839 

FUxuosuSy   zigzag,  forming  angles  alte^ 
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nately  from  right  to  left  and  from  left  to 
right,  as  in  Smilax  aspera^  Ger.  enu 
859j  and^  many  of  that  genus,  also  Sta-- 
tice  reticulata^  Matted  Sea  Lavender, 
Engl.  Bot.  t.  328.  In  a  less  degree  it  is 
not  unfrequent.  See  A  triples^  pcduncun 
lata^  t.  232. 

Alterni  ramosuSy  alternately  branched,  as 
Polygonum  minusj  t.  1043,  Dianthus 
deltoidesj  /.  6l,  &c. 

Distichus,  two-ranked,  when  the  branches 
spread  in  two  horizontal  directions,  as  in 
th^  Silver  Fir,  Finus  picea^  DuhameU 
Arb.  V.  1. 1.  L 

BrachiatiiSy  brachiate,  or  four-ranked^ 
when  they  spread  in  four  directions, 
crossing  each  other  alternately  in  pairs ; 
a  very  common  mode  of  growth  in 
shrubs  that  have  opposite  leaves,  as  the 

'    Common  Lilac,  Syritiga  vulgaris. 

RafnosisdmuSy  much  branched,  is  applied  to 
a  stem  repeatedly  subdivided  into  a  great 
many  branches  without  order,  as  that  of 
an  Apple- or  Pear-tree,  or  Gooseberry- 
bush. 

jProlifer^    proliferous,    shooting  out  new 
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branches  from  the  sommits  of  the  for- 
mer ones*^  as  in  the  Scotch  Fir,  Pinus 
sylvestris^  Lambert's  PinuSy  t  !•  and  Ly-» 
copodium  annotinum^  Engl.  Bot.  t.  17S7* 
This  is  obsolete,  and  seldom  used. 

Determinate  ramosuSy  f.  23,  abruptly 
branched,  when  each  branch,  after  termi** 
nating  in  flowers,  produces  a  number  of 
fresh  shoots  in  a  circular  order  from  just 
below  the  origin  of  those  flowers.  This 
term  occurs  frequently  in  the  later  publi-* 
cations  of  Linnaeus,  particularly  the 
second  Mantissa^  but  I  know  not  that  he 
has  any  where  explained  its  meaning.  It 
is  exemplified  in  Azalea  nudifiwa^  Curt. 
Mag.  t.  180,  Erica  TetraliXj  Engl. 
Bot.  t.  1014,  many  Cape  Heaths,  and 
other  shrubs  of  the  same  Natural  Order* 

Articulatusj  jointed,  as  in  Samphire,  Sa^ 
licomia  annua^  Engl.  Bot.  t.  415,  and 
more  remarkably  in  the  Indian  Figs^ 
Cactus  Tuna^  &c. 

In  shape  the  Stem  is 

TereSyf.  32,  round,  as  in  Trolliut  europauSf 

•  Linn.  Phil.  Bot.  mt.  89,  f  S* 
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EngL  Bot.  t  28,  and  Hydrangea  hor^ 

temisy  Sm.  Ic.  Pict.  ^  12. 
^ncepsy  two-edged,  as  Sisyrinchium  stria^ 

tujiij  Sm.  Ic.  Pict.  U  9«  S.  gramtntum^ 

CurU  Mag.  /.  464,  and  some  of  the 

genus  Lathy r us. 
WrigonuSf  or   Triangularis^  triangular  or 

three-edged,    as    Cactus    triangularis^ 

Plukenet,  U  aQ-/ 3. 
Triqueterj  three-sided,  is  applied  to^a  stem 

with  S  flat  sides. 
Tetraganus^  or  QuadrangulariSj    square, 

as  Lamium  album  ^  White  Dead-nettle, 

EngL  Bot.  t.  768,  and  a  multitude  of 

otiher  plants. 
PentagonuSy    or   QuinqiuingulaHsy    five^ 

sided,  as  Asparagus  horridusy  CavaniU 

Um  Ic.  t.  136,  where  however  the  cha-* 

racter  is  not  well  expressed. 

When  the  number  of  angles  is  either 

variable,  or  more  than  five,  it  is  usual 

merely  to  describe  the  stem  as  angu- 

hsusy  angular,  except  where  the  precise 

number  makes  a  specific  difference,  as 

in  the  genus  Cactus. 
Alatusy  f.  36,  winged,  when  the  angles  are 

extendod  into  flat  leafy  borders,  as  Passim 
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jlora  alatQj  Curt.  Mag.  f.  66^  Lathyrus 
latifoUus^  Engl  Bot.  t.  IIOS,  and  many 
others  of  the  Pea  kind,  besides  several 
Thistles^  as  Carduus  acanthmdes^  t.  973» 
pabistris^  t.  974,  and  Centaurea  solsti* 
tialiSy  t.  243. 

The  Sur&ce  of  the  Stem  is 

Ghber^  smooth,  opposed  to  all  kinds  of 
hairiness  or  pubescence,  as  in  Petty 
Spurge,  Euphorbia  PepluSj  Engl.  Bot. 
t-  959>  and  numerous  plants  be- 
sides* 

LaviSf  smooth  and  even,  opposed  to  all 
roughness  and  inequaUty  whatever,  as 
in  the  last  example,  and  also  Euanymus 
europausy  t.362. 

HitiduSy  polished,  smooth  and  shining,  as 
Charophyllum  sylvestrcj  t.  752. 

VisciduSf  viscid,  covered  vrith  a  clammy 
juice,  as  Lychnis  Viscaria^  t.  788. 

VetrucosuSj  warty,  like  Euonymus  ver-^ 
rucomsy  Jacq.  Fl.  AustriacOj  t.  49* 
and  Malpighia  voluhiUsy    Curt.  Mag. 

if.  809. 
FapillosuSf   papillose,    covered  with  soft 

tubercles,   as  the  Ice  plant,   Menm^ 
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hryanthemum  crystallinum.    Dill.  Elth. 
t.  180. 

JScaberj  rough  to  the  touch  from  any  little 
rigid  inequaUties,  opposed  to  hevis^  as 
Caucdlis  Anthriscusj  Engl.  Bot.  t.  987f 
Centaurea  nigra^  t.  278,  and  Stellaria 
holosteay  t.  511. 

HispiduSj  bristly,  as  Borage,  Borago  officii 
nalis^  t.  36,  and  Chara  hispida^  t.  463^ 

HirtuSj  or  Pilosus^  hairy,  as  Salvia  pra-- 
tensiSj  1. 153,  and  Cerastium  alpinum^ 
t.  472. 

TomentosuSj  downy,  as  Geranium  rotundi-^ 
folium^  1. 157,  very  soft  to  the  touch. 

Villosusy  shaggy,  as  Cifieraria  integrifolia^ 
t.  152. 

Lanatus^  woolly,  as  Verbascum  pulverur 
lentumj  t.  487,  V.  Thapsus^  t.  549,  and 
Santolina  maritimaj  t.  141. 

IncanuSj  hoary,  as  Wormwood,  Artemina 
Absinthium^  /.  1230,  and  Atriplex 
portulacoidesy  t.  261,  in  the  former  case 
from  close  silky  hairs,  in  the  latter  frt)m 
a  kind  of  scaly  mealiness. 

Glaucus^  clothed  with  fine  sea-green  meali- 
ness which  easily   rubs  off,  as  Chlora 
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perfoUata^  t.  60»  and  Pulmonaria  mor^ 
ritima^  t.  368. 

StriatuSf  atriated^   marked  with  fine  pa« 
rallel  lines»  as  OenantheJi$tulo$aj  t.  363. 

Sulcatusy  furrowed^  with  deeper  lines,  as 
Smyrnivm  Olusatrumj  t.  230. 

MaculatuSy  spotted,  as  Hemlock,  Coniiim 
maculatum^  t.  1191* 

The  spines  and  prickles  of  the  stem  will  be 
explained  hereafter. 

Internally  the  stem  is  either  zolidus^  sohd, 
as  that  of  Inula  crithmoidesy  t.  68,  and  num&* 
fous  others ;  or  cavuSy  hollow,  as  in  Cineraria 
palustrisy  t.  151,  as  well  as  Hemlock,  and 
many  umbelliferous  plants  besides. 

Plants  destitute  of  a  stem  are  called  acaules^ 
stemless,  as  Neottia  acauliSy  Exot.  Bot.  L 105, 
and  Carduus  acauUsj  Engl.  Bot.  t.  16 1. 
Such  plants,  when  they  belong  to  a  genus 
or  family  generally  furnished  with  stems,  as 
in  these  instances  and  Carlina  acaulis^  Camer* 
£pit.  428,  are  hable  from  occasional  luxu- 
riance to  acquire  some  degree  of  stem,  but* 
seldom  otherwise.  Pinguiculay  Engl.  Botm 
t.  70  and  145,  is  a  genus  invariably  stemless » 
while  Primula y  t.  4,  5,  6  and  513,  is  mucb 
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less   truly  so.    The   term  acaulis  however 
must  never   be   too   rigidly  understood,  for 
logical  precision  is  rarely  appUcabk  to  natu-- 
ral  productions. 
CaulisfasciculatuSj  a  clustered  stem,  is  a 
disease   or  accident,   in  which  several 
branches  or  stems  are  united  longitudi* 
nally  into  a  flat  broad  figure,  crowded 
with  leaves  or  flowers  at  the  extremity. 
It  occurs  in  the  Ash,  several  species  of 
Daphne^  RantmculuSj  Antirrhinum,  Sec 
In  a  kind  of  Pimm,  oiUed  the  Top-knot 
Pea,  it  is  a  permanent  variety  propa- 
gated by  seed. 

2.  CuLMUS.  A  Straw  or  Culm,  is  the 
peculiar  Stem  of  the  Grasses,  Rushes, 
and  plants  nearly  allied  to  them*  It 
bears  both  leaves  and  flowers,  and  it^ 
nature  is  more  easily  understood  than 
defined.  Many  botanists  have  thought 
this  term  superfluous. 

Tlve  Culm  is  occasionally 

JEnodisj  without  joints,  as  in  our  common 

Rushes,  Juncus  conglomeratus,   EngL 

Bot.  t.  835,  and  efusust  t.  836 ; 
1 


IM  OF  THE  STALK. 

ArliculaluSy  jointed^  as  in  Agrostis  dlba^ 
'   M189>  Air  a  canescens^  t.  llpO,  Avena 

strigosay     t.  1266,    and    most    other 

grasses ; 
GetiiculatuSj  bent  like  the  knee,  asAlope^ 

curus  gefiiculafuSj  1. 1250. 
It  is  either  solid  or  hollow,  round  or  trian* 
gular,  rough  or  smooth,  sometimes  haiiy  or 

dowoy,  scarcely  woolly.     I  know  of  no  in- 

« 

stance  of  such  a  scaly  culm  as  Linnaeus  has 
figured  in  lus  Philosophia  Botanica^  t.  4» 
yi  111,  nor  can  I  conceive  what  he  had  in 
view. 


3.  ScAPUs.  A  Stalk,  springs  from  the  Root, 
and  bears  the  flowers  and  fruit,  but  not 
tlie  leaves.  Primula  vulgaris^  the  Prim- 
rose, Engl.  Bot.  t.  4,  and  P.  rem,  the 
Cowslip,  /.  5,  are  examples  of  it.  In 
the  former  the  stalk  is  simple  and  single* 
flowered ;  in  the  latter  subdivided  and 
many-flowered.  It  is  either  naked,  ai  in 
Narcissus^  Engl.  Bot.  t.  17»  or  scaly,  as 
in-  Tussilago  Farfara^  t.  429*  In  othen 
of  this  last  genus,  t.  430  and  431,  the 
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scales  become  leafy,  and  render  the  S^a^ 

pus  a  proper  Caulis. 

The  Stalk  is  spiral  in  Cyclamen^  EngL 
hot.  t.  548,  and  Valisnerla  spiralh^  a  won- 
derful plant,  \^hose  history  will  be  detailed 
hereafter. 

Linnaeus  believed*  that  a  plant  could 
not  be  increased  by  its  ScapuSj  which  in  ge- 
neral is  correct,  but  we  have  already  re- 
corded an  exception,  p.  112,  in  Lacheiialla 
tricolor.  The  same  great  author  has  ob- 
served "!•  that  ^  a  Scopus  is  only  a  species  of 
Pedunculus"  The  term  might  tiierefore  be 
spared,  were  it  not  found  very  commodious 
in  constructing  neat  specific  definitions  of 
plants.  If  abolished,  Fedunculus  radicalism 
a  radical  flower-stalk,  should  be  substituted 
in  its  room. 

4.  Peduvculus,  the  Flower-stalk,  springs 
from  the  stem,  and  bears  the  flowers  and 
^fruit,  not  the  leaves.  PcdicelluSj  a  par- 
tial flower-stalk,  is  the  ultimate  subdivision 
of  a  general  one,  as  in  the  Cowslip,  and 
Saxifraga  umbrosoj  EngL  Bat.  t.  603. 

♦  MSS.  in  Phil.  Bot.  40.  t  Ibid. 
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The  Flower-stalk  is 

Caulmus^  cauline,  when  it  grows  immedi- 
ately out  of  the  main  stem,  especially 
of  a  tree,  as  in  Averrhoa  Bilimbi^ 
Humph,  yirnboin.  v.  1.  /.  36,  the  Indian 
substitute  for  our  green  gooseberries. 

RameuSj  growing  out  of  a  main  branch, 
as  in  Avevrhoa  Carambola^  ibid.  t.  35, 
and  Eugenia  malaccensis^  Exot.  Bot. 
/.  61. 

Axillaris^  axillary,  growing  either  from 
the  bosom  of  a  leaf,  that  is,  between  it 
and  the  stem,  as  Anchusa  scmpervirensj 
Engl.  Bot.  t.  45,  and  Campanula 
TrachcUum^  t.  12  ;  or  between  a  branch 
and  the  stem,  as  Kuppia  niaritima^ 
t.  136. 

OppositifoliuSj  opposite  to  a  leaf,  as  Gc" 
raninm  pyrcnaicum^  t.  405,  G.  moUe^ 
t.  778,  and  Sium  angustifoUum^ 
t.  139. 

Internodisj  proceeding  from  the  interm 
diate   part    of  a    branch    between   t\v* 
leaves,  as  in  Ehretia  infcrnodis,    IJ II 

Lhi..  :ir.i.  ;:.i{h,  /.  'Z^i)^  and  indwu 
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t.  260 ;   but  this  mode  of  insertion  is 

rare. 
GemmaceuSy  growing  out   of  a  leaf-bud, 

as    the    Barberry,    Berberis    vulgaris^ 

Engl.  Bot,  t.  49- 
TerminaliSy  terminal,  when  it  terminates 

a  stem  or  branch,  as  Tulipa  sylvestris^ 

t.  63,  and  Centaurea  Scabiosa^  t.  56* 
Lateralis^  lateral,  Avhen  situated   on   the 

side  of  a   stem   or  branch,    as  Erica 

vagans,  t.  3* 
Solitarius,  solitary,  either  single  on  a  plant, 

as  in  Rttbus  Chamcemorus^  t.  716,  or 

only  one  in  the  same  place,  as  in  ^n- 

tirrhinum  spurium^  t.  691>  and  many 

common  plants. 
Aggregati   Pedunculiy    clustered    flower- 
stalks,  when  several  grow  together,  as  in 

Verbascum  nigrum^  t.  59* 
Sparse    scattered,    dispersed    irregularly 

over  the  plant  or  branches,  as  Linum 

pereniie^  t.  40,  and  Ranunculus  seek" 

ratusy  /.  681. 
Unijloriy  biflori^  triflori^  &c.  bearing  one, 

two,  three,  or  more  flowers,  of  which 

examples  are  needless. 

K  2 
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Multijidti^    many-flowered,     aft    Ddphne 

Lanreolaj  t.  II9. 
Whefl  there  is  ftO  Flower-stalk,  the  flowers 
Are   said  to  be   Sessile^,  sessile,  as  in 
Centaurea  Calcitrapuy  t.  125,  and  the 
Dodders,  t.  55  and  378. 
The  subject  of  inflorescence,  or  particular 
modes  of  floAvering,  will  be  explained  in  a 
future  chapter. 

5.  Petiolus.  The  Footstalk,  or  Leaf-- 
stalk.  Thw  term  is  applied  exclusively 
to  the  stalk  of  a  leaf,  which  is  either 
nimple,  as  in  Rautificulus  pai^viftorw^ 
Engl.  Bat.  t.  120,  Shim  an  gust  {folium^ 
t.  139,  and  all  simple  leaves;  or  com- 
pound, as  Cor'wndrum  sativum,  t.  67»  and 
Fumaria  daviculata,  t.  103.  In  the  lat* 
ter  the  footstalks  end  in  tendrils,  and  are 
called  Fetioli  ciniferi. 
This  part  is  conmionly  channelled  on  the 

upper  side.     Some  times  it  is  greatly  dilated 

and  concave  at  the  batse,  as  in  Angelica  syl* 

vesfris,  t.  1128. 

The  Footstalk  bears   the   Flower-stalk  in 

Twnera  ulmifoiia,  Linn,  llort.  Cliff*  t.  10, 
8 
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'ifenyanthes  indicnj  Curt.  Mag-  t»  6p8,  ai)d 
|>erhaps  Epimedium  alpinum^  Engl.  Bot. 
^  438, 

fi?.  Fbons.  a  Frond.  In  this  the  gtem, 
leaf  and  fructiftc^tiQn  are  united,  or»  in 
other  words,  the  flowers  and  fruit  are 
produced  from  the  leaf  itself,  as  in  the 
Fern  tribe,  Scohprndrium  vulgare^  Engl. 
Bot.  1. 1150,  Polypodium  vulgare^  t.  1149> 
Aspidiuniy  t.  1458 — 1461,  Osmunda  re- 
galisj  t.  209>  &c.  It  is  also  applied  to 
the  Lichen  tribe,  and  others,  in  which 
the  whole  plant  is  either  a  crustaccous  or 
a  leafy  substance,  from  which  the  fructifi- 
cation immediately  proceeds.  Linnaeus 
considered  Palm-trees  as  fronds,  so  far 
correctly  as  that  they  have  not  the  proper 
stem  of  a  tree,  see  p.  58  ;  but  they  are 
rather  perhaps  herbs  whose  stalks  bear  the 
fructification.  It  must  however  be  ob- 
served thM  the,  deposition  of  wood  in  ferns, 
takes  place  exactly  as  in  palms. 

The  term  frond  is  now  used  in  the  class 
Cryptogamia  only. 
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7.  Stipes,  Stipe*,  is  the  stem  of  a  fipon 
which  in  ferns  is  commonly  scaly,  S< 
the  plates  cited  in  the  last  section.  Tl 
term  is  likewise  applied  to  the  stalk  of 
Fungus,  as  the  Common  Mushrooi 
Agaricus  campestris,  Sowerhy's  Fun^ 
t.  305. 

*  Martynj  Langui^e  of  Botany. 
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Ctemma,  a  Bud,  contains  the  rudiments  of 
a  plant,  or  of  part  of  a  plant,  for  a  while  in 
a  latent  state,  till  the  time  of  the  year  and 
other  circumstances  favour  their  evolution. 
In  the  bud  therefore  the  vital  principle  is 
dormant,  and  its  excitability  is  accumulated. 
The  closest  analogy  exists  between  buds  and 
bnlbs;  and  indeed  the  Dentaria  bulbiferuj 
JEngL  Bot.  t.  309,  Lilium  bulbiferwn,  J  acq. 
JFl.  Austr.  t.  226,  and  Gerarde  emac.  193, 
^ith  other  similar  plants,  as  mentioned 
^.  111,  almost  prove  their  identity. 

Buds  of  trees  or  shrubs,  destined  for  cold 

countries,   are   formed  in  the  course  of  the 

summer  in  the  bosoms  of  their  leavr.'r,  :ind 

are  generally  solitary  ;    but  in  the  luu-'n.  »- 

ried  Honeysuckle,    Loiiicera  caruh'c     ^  - 
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Fl.  Anstr.  append,  t.  17,  they  grow  one  un- 
der  another  lor  three  successive  seasons,/.  24» 
The  buds  of  the  Plane-tree,  F/atam/s,  Du 
Hamel  Arh.  v.  2.  171,  are  concealed  in  the 
footstalk,  which  must  be  removed  before  they 
can  be  seen,  and  which  they  force  ofF  by  their 
increase;  so  that  no  plant  can  have  more 
truly  and  necessarily  deciduous  leaves  than 
the  plane.  Shrubs  in  general  have  no  buds^ 
neither  have  th?  trees  of  hot  climates.  Laiv* 
na^us  once  thought  the  presence  of  buds  might 
distinguish  a  tree  from  a  shrub,  but  he  waa 
soon  coavinccd  of  there  being  no  real  limits 
between  them. 

The  situation  of  buds  is  necessarily  like 
that  of  the  leaves,  alternate,  opposite^  &Cf 
Trees  with  opposite  leaves  have  three  buds, 
those  with  alternate  ones  a  solitary  bud,  at 
the  top  of  each  branch.     Du  IJamtl. 

Buds  are  various  in  their  forms,  but  very 
uniform  in  the  same  species  or  even  genus. 
They  consist  of  s<-ales  closely  envelqping  each 
other,  and  enfolding  the  embryo  plant  or 
branch.  Externally  they  have  often  an  ad- 
ditional guard,  of  gum,  resin  or  woolliqe.Hs, 
a:;amst  wet  and  cold.     The  Horse  Chesnutt 
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Msculus  Ilippocastajium^  now  so  common 
with  us,  though,  as  I  have  learnt  from  Mr. 
Hawkins*,  a  native  of  Mount  Pindus  in 
Arcadia,  is  a  in\e  example  of  large  and  well- 
formed  buds,/.  25 ;  and  some  of  the  Ameri- 
can Walnuts  are  still  more  remarkable. 

It  has  been  already  remarked,  p.  90,  that 
buds  resist  cold  only  till  they  begin  to  grow : 
hence,  according  to  the  nature  and  earliness 
of  their  buds,  plants  differ  in  their  powers  of 
bearing  a  severe  or  variable  climate. 

Grew  is  elaborate  on  the  forms  of  buds, 
and  the  arrangement  of  the  spots  apparent 
within  them  when  cut  transverselv,  which 
indicate  the  number  and  situation  of  their 
vessels.  It  was  the  character  of  this  excel- 
lent man  to  observe  every  thing,  without  re- 
ference to  any  theory,  and  his  book  is  a 
storehouse  of  facts  relating  to  vegetation. 
Loefling,  a  favourite  pupil  of  Linnaeus,  wrote, 
under  the  eye  of  his  great  teacher,  an  essay 
on  this  subject,  published  in  the  jlwocnitates 
Acadernicce^  v.  2,  in  which  the  various  forms 
of  buds,  and  the  different  disposition  of  the 

♦  See  a  note  on  this  subject,  which  Mr.  R.  P.  Knight 
has  honoured  with  a  place  in  the  second  edition  of  his 
poem  on  Landscape. 
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leaves  within  them,  are  illustrated  by  nume* 
rous  examples.  The  Abbe  de  Ramatuelle 
had  taken  up  this  subject  with  great  zeal  at 
Paris,  about  twenty  years  ago,  but  the  result 
of  his  inquiries  has  not  reached  me. 

Dr.  Darwin,  Pht/tologia^  sect.  9>  has  many 
acute  observations  on  the  physiology  of  buds, 
but  he  appears  to  draw  the  analogy  too  closely 
between  tliem  and  the  embryo  of  a  seed,  or 
the  chick  in  the  egg.  By  buds  indeed,  as  we 
well  know,  plants  are  propagated,  and  in  that 
sense  each  bud  is  a  separate  being,  or  a 
young  plant  in  itself;  but  such  propagation 
is  only  the  extension  of  an  individual,  and 
not  a  reproduction  of  the  species  as  by  seed. 
Accordingly,  all  plants  increased  by  .buds, 
cuttings,  layers  or  rods,  retain  precisely  the 
peculiar  qualities  of  the  individual  to  which 
tliey  owe  their  origin.  If  those  qualities  dif- 
fer from  what  are  common  to  the  species, 
sullicientiv  to  conslitute  what  is  called  a  va- 
ricty,  that  variety  is  perpetuated  through  all 
the  progeny  thus  obtained.  This  fact  is  ex- 
emplified in  a  thousand  iui^tancivs,  none  more 
notorious  than  the  diilenMit  kinds  of  Apples, 
all  which  are  varieties  of  the  connnon  Crab, 
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Pyrus  Malusj  Engl.  Bot.  t.  179 ;    and  I 
connot  but  assent  to  Mr.  Knight's  opinion, 
that  each  individual  thus  propagated  has  only 
a  determinate  existence,  in  some  cases  longer, 
in  others  shorter ;    from  which  cause  many 
valuable  varieties  of  apples  and  pears,  known 
in  former  times,  are  now  worn  out,  and  others 
are  dwindling  away  before  our  eyes.     New 
varieties  of  Cape  Geraniums,  raised  from  seed 
in  our  greenhouses,  are  of  .still  shorter  dura- 
tion, and  can  be  preserved  by  cuttings  for  a 
few  successive  seasons  only ;    yet  several  of 
these  stand  in  our  botanic  works,  with  all  the 
importance  of  real  species.     Gardeners  know 
how  many  of  the  most  hardy  perennial  herbs 
require  to  be  frequently  renewed  from  seed 
to  exist  in  tuU  vigour ;  and  though  others  ap- 
pear, to  our  confined  experience,  unUmited  in 
that  respect,  we  have  many  reasons  to  be- 
lieve they  are  not  so.     Propagation  by  &eed% 
is  therefore  the   only   true  reproduction   of 
plants,  by  which   each  species    remains  di- 
stinct, and  all   variations  are   efiiiced;    for 
though   new   varieties   may   arise   among  a 
great  number  of  seedling  plants,  it  does  hot 
appear  that  such  varieties  owe  their  pecu- 
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liaritics  to  any  that  may  have  existed  in  the 
parent  plants.  How  propagation  by  seed  is 
accompUshed  will  be  explained  in  a  future 
chapter,  as  well  as  the  causes  of  some  va- 
rieties produced  by  that  means. 

Mr.  Knight,  in  the  V liilosophical  Transac-* 
iions  for  1805,  has  shown  that  buds  origi- 
nate from  the  alburnum,  as  might  indeed  be 
expected.  The  trunks  and  branches  of  treaty 
and  tlie  knobs  of  genuine  tuberous  roots,  like 
the  potatoe,  are  studded  with  them  ;  in  which 
respect,  as  Professor  Willdenow  judiciously 
observes,  Principles  of  Botany^  p.  15,  such 
roots  essentially  diHer  from  bulbous  ones, 
which  la^^t  are  themselves  simple  buds,  and 
produce  their  shoots,  as  well  as  their  offsets, 
either  from  the  centre  or  from  the  base. 

The  contents  of  buds  are  different,  even 
in  different  species  of  the  same  genus,  as 
Willows.  The  buds  of  some  produce  leaves 
only,  others  flowers  ;  while  in  other  species 
the  same  bud  bears  both  leaves  and  flowers. 
Different  causes,  depending  on  the  soil  or 
situation,  seem  in  one  case  to  generate  leat- 
buds,  in  another  flower-buds.  Thus  the 
Solandra  granllijioray  Tr.  of  Linn.  Soc.  r.  (>. 
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99*  t'  6,  a  Jamaica  shrub,  was  for  a  number 
of  years  cultivated  in  the  English  stoves,  and 
propagated    extensively   by   cuttings,    each 

■s 

plant  growing  many  feet  in  length  every  sea- 
son, from  abundance  of  moisture  and  nourish- 
ment, without  showing  any  signs  of  fructifi- 
cation.    At  length  a  pot  of  the  Solandra  was 
accidentally  left  without  water  in  the  dry 
stove  at  Kew ;    and  in  consequence  of  this 
unintentional  neglect,  the  luxuriant  growth 
of  its  branches  was  greatly  checked,  and  a 
flower  came  forth  at  the  extremity  of  each. 
By  a   similar  mode  of  treatment  the  same 
effect  has  since  frequently  been  produced* 
Several  plants,  especially  with  bulbous  roots^ 
which   blossom  abundantly   in   their  native 
soils,  have  hitherto  defied  all  the  art  of  our 
gardeners  to   produce   this  desirable  effect; 
yet  future  experience  may  possibly  place  it 
within  our  reach  by  some  very  simple  means. 
In   general,   whatever  checks  the  luxuriant 
production  of  leaf-buds,  favours  the  forma- 
tion of  flowers  and  seeds.     That  variety,  or 
perhaps  species,  of  the  Orange  Lily,  Lilium 
hul/jij'entm,  which  is  most  prolific  in   buds,, 
seldom  forms  seeds,   or  even  those   organs 
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of  the  flower  necessary  to  their  perfection. 
So  hkewise  the  seeds  of  Mints,  a  tribe  of 
plants  which  increase  excessively  by  roots, 
have  hardly  been  detected  by  any  botanist ; 
and  it  is  asserted  by  Doody  in  Ray's  Si/nopstSf 
that  when  the  elegant  little  Ornithopus  per^ 
pttsilliiSj  Engl.  Bot.  L  369?  does  not  pro- 
duce pods,  it  propagates  itself  by  the  grain.s 
or  tubercles  of  its  root,  though  in  general 
the  root  is  annual. 
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CHAPTER  XV. 


OF  LEAVES,  THEIR  SITUATIONS,  IN- 
SERTIONS, SURFACES,  AND  VARIOUS 
FORMS. 

JCoLiUM,  the  Leaf,  is  a  very  general,  but 
not  universal,  organ  of  vegetables,  of  an  ex- 
panded form,  presenting  a  much  greater 
surface  to  the  atmosphere  than  all  the  otlier 
parts  of  the  plant  together.  Its  colour  is 
almost  universally  green,  its  internal  sub- 
stance pulpy  and  vascular,  sometimes  very 
succulent,  and  its  upper  and  under  surfaces 
commonly  differ  in  hue,  as  well  as  in  kind  or 
degree  of  roushne^rs. 

Leaves  are  eminently  ornamental  to  plants 
from  their  pleasing  colour,  and  the  infinite  va- 
riety  as   well   as  elegance   of  their  forms. 

Their  manv   oecononiioal  uses   to    mankind, 

ft 

and  the  importance  th.-y  hold  in  the  scale  of 
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,,Hr.>^   •sv  H;rni>hing  food  to  the  bnite  crca- 
^;«^  «*   >,;l»iects  foreign  to  our  present  pur- 
„,,^,   ii:\\  need  not  here   be   insisted  upon. 
tk'V  ;.^vMMUial  importance  to  the  plant  which 
h,.ma  thoni,  and   the   curious  functions  by 
s-Kch   lliey  contribute*  to  its  liealth  and   in- 
KiCiUse,  nill  presently  be  detailed  at  length. 
Wo  ^huU  fn'st  explain  their  different  situa- 
uous,  insertions,  forms,  and  surfaces,  which 
ure  of  the  greatest  possible  use  in  systemati- 
cal botany. 

Tlu;  leaves  are  wanting  in  many  plants, 
culled  for  that  reason  planted  apfufllw^  as 
Sitlicorniaj  Engl.  hot.  t.  415,  and  iCQlf 
atapelia  variegata^  Curt.  Mag.  t.  iJ6,  glan- 
iluHflora^  Kxot.  Hot.  /.  71»  and  all  the  spe- 
cies of  that  genus.  In  such  cases  the  surface 
of  the  stem  must  perform  all  their  necessary 
functions. 

1.  With  respect  to  Situation  and  Position^ 

Folia  radicaliaj  radical  leaves,  are  such  as 

spring  from  the  root,  like  those  of  the 

Cowslip,  Engl.  Hot.  t.  5,  and  Auemo^ie 

Pulsatilla,  t.  31. 

CattlinOy  stem-lea v«\'*,  JJ^ow  on   the    stem 
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as  in  Paris  quadrifoliaj  i.  7?  Polemonium 
carukum^  /.  14,  &c* 

RajneOj  branch-leaves,  sometimes  differ 
from  thosq  of  the  main  stem,  and  then 
require  to  be  distinguished  from  them, 
as  Melampyrum  arvenstj  /»  53^ 

Alleraa^f.^Xy  alternate  leaves,  stand  soli-* 
tarily  on  the  stem  or  branches,  spreading 
in  different  directions,  as  those  of  Borage, 
t.  36,  and  innumerable  other  plants. 

SparsQy  f.  19f  scattered  irregularly,  as  in 
Genista  tinctorial  t.  44,  Lilium  chaU 
cedanicum^  Curt.  Mag*  t.  SO,  and  bulbil 
ferum^  t.  36* 

OppQsita^  opposite  to  each  other,  as  Saxi-- 
fraga  oppositifalia,  Engl.  Bot.  t.  9> 
Ballota  nigra^  t.  46,  &c. 

Canfertay  clustered,  or  crowded  together, 
as  those  of  Trientalis  europaaj  1. 13. 

Binay  only  two  upon  a  plant  or  stem,  as 
in  the  Snowdrop,  Galanthus  nivalis^ 
t.  IQj  Scilla  bifoliaj  t.  24,  and  Con- 
vallaria  mqjaUsy  t.  1035. 

Ternay  three  together,  as  Verbena  tri- 
phylUiy  Curt.  Mag.  t.  367-  The  plants 
of  Chili  and  Peru  seem  particularly  dis- 
posed to  this  arrsmieement  of  their  leaves. 
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Quaternaj  quina^  &c.  when  4^  5,  or  more 
are  so  situated,  as  in  various  species  of 
Heathy  Erica. 

Vcrticillatay  whorled,  is  used  to  express 
several  leaves  growing  in  a  circle  round 
the  stem,  without  a  reference  to  their 
precise  number,  as  in  Asperula  cynan^ 
chicaj  Engl.  Bot.  t.SSj  and  odorata^ 
t.  755,  which  with  the  genus  Galium^ 
and  some  others,  are  for  this  reason  called 
stellatay  star-leaved  plants.  Whorled 
leaves  are  also  found  in  Hippuris  vul- 
garis^ U  763,  and  many  besides^. 

Fasciculata^  f.  26,  tufted,  as  in  the 
I^rch,  Pintis^  Laritj  Lamb.  Pin.  t.  55 ^ 
the  Cedar,  and  some  othera  of  that 
genus. 

Imhricata^f.  27,  imbricated,  Uke  tiles  upon 
a  house,  as  in  the  common  Ling,  Erica 
vulgaris^  Engl.  Bot.  t.  1013,  and  £1/- 
phorbia  paralia^  t.  195- 

Decussata^f.  28,  decussated,  in  pairs  alter- 
nately crossing  each  other,  as  Veronica 
decussata,  Curt.  Mag.  t.  242,  and  il/e- 
laleuca  ihymifoUa^  Exot.  Bot.  t.  36- 

DisticIiOj  f.  29>  two-ranked,  spreading  in 
twodirections>  and  yet  not  regularly  op- 
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posite  at  their  insertion,  as  Pmus 
canadensis^  Lamb*  Pin^  t.  32^  and 
the  Yew,  Taxus  baccata^  Engl.  Bot. 
t.  74Jd. 

Secunda^  /.  SO,  unilateral,  or  leaning  all 
towards  one  side,  as  Convallaria  multi* 
floroj  U  279. 

Adpressa^  close-pressed  to  the  stem,  as 
Xeranthemwn  sesamoidesj  Curt.  Mag. 
*.425. 

Verticaliaj  perpendicular^  both  sides  at 
right  angles  with  the  horizon^  as 
Lactuca  Scariola^  EngL  Bot.  t.  268. 

Erecta^  upright,  forming  a  very  acute  an- 
gle with  the  stem,  as  Juncus  articulatus^ 
t.  238. 

PatentiUy  spreading,  forming  a  moderately 
acute  angle  with  the  stem  or  branch,  as 
Atriplex  porttdacoidtSy  t.2Q\. 

IlorizontaUaj  horizontal,  or  patentissimay 
spreading  in  the  greatest  possible  de- 
gree, as  Geniiana  campestrisy  /.  237* 

Reclinata^  inclining  downward,  as  Leo^ 
nurm  Cardiaca^  t.  286. 

Rccurvaj  or  refiexoj  curved  backward,  as 
Erica  retorta^  Curt.  Mag.  t.  362. 
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lower  leaves  of  Ixaniinculus  aquatilis, 
t.  101 ,  while  its  upper  nve  folia  natantia. 
Emersa^  raised  above  the  water,  as  the 
upper  leaves,  accompanying  the  flowers, 
of  Myriophyllum  verticil  la  tiim^  t.2l8y 
while  its  lower  onies  are  dcmersa^ 

2#  By  Insertion  is  meant  the  mode  in  which 
one  part  of  a  plant  is  connected  with  an- 
other. 

Folia  petiolata,  leaves  on  footstalks,  are 
such  as  are  furnished  with  that 'organ, 
whether  long  or  short,  simple  or  com- 
pound, as  Verhasctnn  nigrumy  EngL 
Botp  t  SQj  Thalictrum  minus,  t.  11, 
alpinumy  t.  262,  &c* 
Peltatajf.  31,  peltate,  when  the  footstalk  is 
inserted  into  the  middle  of  the  leaf,  like 
the  arm  of  a  man  holding  a  shield,  as  in 
the  Common  Nasturtium,  Tropceolum 
majus,  Ctirtp  Mag^  t.  23',  Drosera  pel- 
tatOj  ExoU  Bot.  t,  41,  Cotyledon  Urn- 
bilicusy  EngL  Bot.  t.  325,  Hydrocotyle 
Tulgari^j  t.  751,  and  the  noble  Cyumus 
.  Nelumboj  Exot.  Bot.  ^  31,  32. 
fScssiliaj  sessile,  are  such  as  spring  imme* 
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diately  from  the  stem,  branch  or  root, 
^'ithout  any  footstalk,  as  in  Anchusa 
iempervirensj  EngL  Bot.  t.  45,  and 
Tmguicula  vulgaris^  t.  70. 
Ampleancauliajf.32j  clasping  the  stem  with 
their  base^  as  the  upper  leaves  of  Glau^ 
cium  lutetany  t.  8,  Gentiana  campestrisj 
t.  237)  and  Humea  elegans^  Exot.  Bot. 

t.l. 

Connata^f.  17>  connate,  united  at  their  base, 
as  Chlora  perfoUata^  Engl.  Bot.  t.  60, 
whose  leaves  are  connato^perfoliata. 

PerfoUatajf.  33,  perfoliate,  when  the  stem 
runs  through  the  leaf,  as  Bupletirum 
rotundifoliumy  t.  99>  and  the  Uvulariaj 
Exoi.  Bot.UAQ,  50,  51. 

Vaginantia^.  34,sheathing  the  stem  oreach 
other,  as  in  most  grasses ;  see  Phleum 
alpinumj  EngL  Bot.  t.  519>and  A  r undo 
arenarioy  t.  520.  The  same  character 
is  found  in  many  of  the  Orchis  tribe,  as 
Satyrium  albidum^  t.  505. 

Equitantiayf.  35,  equitant,  disposed  in  two 
opposite  rows  and  clasping  each  other  by 
their  compressed  base,  as  in  Narthecitun 
ossi/ragum,  t.  535,  and  the  genus  Iris ; 
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tiko  fVitsenia  corymhosa^  Erot.  Bot. 
t.  68,  and  Dilatris  corymbosa^  1. 16. 
Decurrentiay  f.  2iQ^  decurrent,  running 
down  the  stem  or  branch  in  a  leafy  bor- 
der or  wing,  as  Onopordum  Acanthium^ 
EngL  Hot.  t.  911  y  Carduus  tenuifiorus^ 
i.  412,  and  many  other  Thistles,  also 
the  Great  MnUein, '  Verbascum  Thapsus^ 
t.  549,  and  Comfrey,  Symphytum  officii 
nalcy  t.  817- 
•  Florifera^  f.  31^  flower-bearing,  when 
flowers  grow  out  of  the  disk  or  margin  of 
any  leaf,  as  in  Rusckh  aculeatusy  t.  560, 
Xylophylla  latifolia^  and  X.  falcata^ 
Andr.  Ilepos.  t  331.  This  is  equivalent 
to  a  frond  in  the  class  Cryptogamia; 
see  jp.  133. 

3.  With  regard  to  form.  Leaves  are  either 
simplicia^  simple,  like  those  of  Grasses, 
Orchises,  Lilies,  and  many  other*  plants, 
as  Ballota  nigruy  Engl.  Bot.  t.  46,  and 
Berberis  vulgaris^  t.  49;  or  composita^ 
compound,  as  in  most  Umbelliferous 
plants.  Parsley,  Hemlock,  &c. ;  also 
Roses,  EngL  Bot  i.  990—992. 
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In  oompound  leaves  the  footstalk  is  ei^ 
ther  simple,  as  in  the  instances  last 
quoted,  and  Slum  angustifoUum^  ^  13S>; 
or  compound,  as  those  of  Sdinum  pa-- 
lustre  J  t  229)  and  Thalictrum  mojusj 
t.  6\\. — In  simple  leaves  the  footsluik, 
if  present,  must  of  course  be  simple, 
while  in  compound  ones  it  must  always 
be  present,  though  not  always  sub- 
divided. 

Simple  Leaves  are  either  integroj  undi- 
vided, as  those  of  Grasses  and  Orchises ; 
or  lohata^  lobed,  like  the  Vine,  the 
Thistle,  most  kinds  of  CranesbiD,  as  Ge-» 
ranium pratense^  Engl.  Lot.  t.  404,  &c. 

leaves  are  frequently  undivided  and  lobed 
on  the  same  plant,  as  the  Hop,  Engl. 
Bot.  t.  427. 

4.  The  following  are  the  most  remarkable 
forma  of  Simple  Leaves,  considering  their 
outline  only. 

Orbiculatum^  f.  38,  a  circular  or  orbicular 
leaf,  wliQse  length  and  breadth  are  eqi^al, 
and  the  circumference  an  even  circular 
line.     Precise    examples   qf    this    fu^ 
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scarcely  to  be  found.     Some  species  ol 
Piper  approach  it,    and   the   leaf   of 
Hedysarum  styracifolium  is   perfectly 
orbicular,  except  a  notch  at  the  base. 
Siibrotutidumj  f.  39>  roundish,  as  Pyrola^ 
EnglBot.t.  146,    158  and  213,  and 
many  other  plants* 
Ovatum^f.  40,  ovate,  of  the  shape  of  an  egg 
cut  lengthwise,  the  base  being  rounded 
and  broader  than  the  extremity,  a  very 
common  form  of  leaves,  as  Urtica  pUu-- 
liferop  1. 148,  and  rinca  majors  t.  514. 
Obovatuniy  f.  41,  obovate,   of  the  same 
figure  with  the  broader  end  uppermost, 
as  those  of  the  Primrose,  t.  4,  and  the 
Daisy,   t.  424.     Linnaeus  at  first  used 
the  words  obvers^  ovatum. 
JLllipticum^f.  42,  or  ovale^  elliptical  or  oval, 
of  a  similar  form  to  the  foregoing,  but  of 
equal  breadth  at  each  end,  as  in  the 
Lily  of  the  Valley,  and  other  Conval* 
laria,  1. 1035,  279  and  280, 
Oblatigunij   oblong,  three  or  four,  times 
longer  than  broad.     This  term  is  used 
with  great  latitude,  and  serves  chiefly. 
in  a  specific  character  to  contrast  a  leaf 
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which  has  a  variable,  or  not  ver}'  de- 
cided, form,  with  others  that  are  pre- 
cisely round,  ovate,  hnear,  &c. 

Spatulatumjf.  43,  spatulate,  of  a  roundish 
figure  tapering  into  an  oblong  base;  as 
in  Silene  OtUes^  FL  Brit.  EngL  Rot.  t.  85- 

Cuneiforme^  /•44,  wedge-shaped,  broad 
and  abrupt  at  the  summit,  and  tapering 
down  to  the  base,  as  in  Saxifraga  cu^ 
neifolia. 

Lanceolatum^f.  45,  lanceolate,  of  a  narrow 
oblong  form,  tapering  towards  each  end, 
very  common,  as  Tulipa  sylvestrisy  EngL 
Bot.  t.  63,  Lithospermum  purpura^ 
coTuhumj  t.  117^  riantago  lanceolata^ 
t.  507>  many  Willows,  &c. 

LinearCyf.  46,  linear,  narrow  with  parallel 
sides,  as  those  of  most  Grasses;  also 
Gentiana  Pneiimonafithe^  t.  20,  and 
Narcissus  Pseudo-fmrcissuSy  t.  17. 

Acerosuniyf.  47>  needle-shaped,  linear  and 
evergreen,  generally  acute  and  rigiil,  as 
in  the  Fir,  Pinus^  Juniper,  Juniperus 
cammumSf  /.  1 10(),  and  Yew,  Taxus  bac^ 
cata^  t.  746.  Linnseus  observes,  Phil. 
Bo^.  319,  that  this  kind  of  leaf  has,   for 
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the  most  part,  a  joint  at  its  union  Mitlt 
the  branch. 

Triangulares/.  48,  triangular,  having  three 
prominent  angles,  without  any  reference 
to  their  measurement  or  direction,  as 
m  the  genus  Chenopodium^  Cochkaria 
danica^  t.  696,  and  some  leaves  of  the 
Ivy. 

Quadrangulare^  f.  49>    with  four  angles, 
as  the  Tulip-tree,  Lmodendrum  ttilipi^ 
fera,  Sm.  Ins.  of  Georgia^  t.  102.  Curt. 
Mag.  t.  275. 

duinqttartgulareyf.  19,  with  five  angles,  as 
some  Ivy  leaves,  &c. 

VeltoideSy  f.  50,  trowel-shaped  or  deltoid, 
having  three  angles,  of  which  the  terminal 
one  is  much  further  from  the  base  than 
the  lateral  ones,  as  Chenopodium  Bonus^ 
Henricusj  Engl.  Bot.  1. 1033,  and  some 
leaves  of  Cochlearia  danica.  A  wrong 
figure  is  quoted  for  this  in  Philosophia 
Botanica^  which  has  caused  much  con^ 
fusion. 

Jlhombeumy  /.  51,  rhomboid,  or  diamond* 
shaped,  approaching  to  a  square,  as 
Chenopodium   olidam^   /.  1034,  Trapa 
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nutans^  Camtr.  Epit.  715,  and  Trdlium 
erect um^  Curt.  Mag.  t.  470. 
:  Reniformeif.  52,  kidney^haped,  a  short, 
broad,  roundish  leaf,  whose  base  ishollow- 
ed  out,  nsAsarum  europ(Bum^  EngL  Bot. 
1. 1083,  and  Sibthorpia  europaa,  t.  649* 
.  Cordatumy  f.  53,  heart-shaped,  according 
to  the  vulgar  idea  of  a  heart ;  that  is, 
ovate  hollowed  oat  at  the  base,  as  Tamus 
communis^  t*  91- 

Xmi2//af</i/z,/.  54,  crescent-shaped,  tike  a 
half-moon,  whether  the  points  are  di- 
rected towards  the  stalk,  or  from  it,  as 
Tassiflora  lunata^  Sm.  Ic.  Pict^  1. 1. 

SagittQtumyf.  55^  arrow-shaped,  triangular, 
hollowed  out  very  much  at  the  base,  as 
Sagiftaria  sagittifolia^  Engl.  Bot^  t.  84, 
and  Rumex  Aceiosa^  t,  127- 
-*  Sometimes  the  posterior  angles  are  cut 
offp  as  in  Convolvulus  sept  urn  ^  t.  313. 

Jlastattanjf.  56^  halberd-rshaped,  triengu* 
lar,  hollowed  out  at  the  base  and  sides, 
but  with  spreading  lobes,  a»  Rvmex 
Acttosella^  t.  1674,  Antirrhinum  l^la^ 
tine^  t.  692,  and  the  upper  leaves  of 
Solatium  Dulcamara^.  /,  565, 
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Pandurlformeyf.oly  fiddle-shaped,  oblong, 
broad  at  tlie  two  extremities  and  con- 
tracted in  the  middle,  as  the  Fiddle  Dock, 
Rumex  puloher^  t.  ]  576. 
Runcinatumjf.  58,  runcinate,  or  lioiHtooth* 
ed,  cut  into  several  transverse,  acute  seg* 
ments,  pointing  backwards,  as  the  Dan* 
delion.  Leant odon  Taraxacum^  t.  510. 
Lyratum^f.  59j  lyrate,  or  lyre-shaped,  cut 
into  several  transverse  segments,  gradu- 
ally larger  towards  the  extremity  of  thf 
leaf,  which  is  rounded,   as  Erysimum 
Barbarea^  L  443. 
Tissum^f.  60,  cloven,  when  the  margins  of  the 
fissures  and  segments  are  straight,  as  in 
the  Gingko-tree,  SuUsburia  adiantifolia. 
Bifidum^  trifidum,  multifidum^  &c.  ex- 
press the  number  of  the  segments. 
Lobatum^f.  6l,  lobed,  when  the  margins  of 
the  segments  are  rounded,  as  in  Anemone 
Jlepaticay  Curt.  Mag.  t.  10. 
.    Bilobuifij  trilobum^  &c.,  according  to  the 

number  of  the  lobes. 
Sinuatum^f.  6^,  sinuated,  cut  into  rounded 
or  wideopenings,asS'/«//ce  sinuatOj  f. 71  f 
jiud  VirgUia  helloidesj  Exol.  Bot.  t.  37- 
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Partitum^f.  63,  deeply  divided,  nearlj  1 
the  base,  as  HeUeborus  viridis^  Eng 
Bot.  t.  20a 

Bipartitum^  tripartitum^  multipartitm 
according  to  the  number  of  the  division 

Laciniatum^f.  ^4,  laciniated,  cut  into  ni 
merous  irregular  portions,  as  Ranunculi 
parviJloruSf  1. 120,  and  Geranium  colun 
binunij  t.  259. 

Incisumy  and  Dissect  urn ^  cut,  are  nearl 
synonymous  with  the  last. 

It  is  remarked  by  Linnseus  that  aqui 
tic  plants  have  their  lower,  and  mom 
tainous  ones  their  upper,  leaves  nuv 
divided,  by  which  they  better  resist  th 
action  of  the  stream  in  one  case,  and  ( 
wind  in  the  other.  Probably  these  ac 
tions  are  in  some  measure  the  causes  ( 
such  configurations. 

Falmatum^  f.  65,  palmate,  cut  into  seven 
oblong,  nearly  equal  segments,  about  ha 
way,  or  rather  more,  towards  the  base 
leaving  an  entire  space  like  the  palm  c 
the  hand,  as  Passijtof'a  caruleuy  Curi 
Mag.  t.  28. 

Pinnatijidum^  f.  (^^  pinnatifid^  cut  trans 
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versely  into  several  oblong  parallel  seg- 
ments, as  in  Ipomopsis^  Exat.  Bot.  1. 13, 
34,  Bitnias  Cakiky  EngL  Bot.  f.  231,  Le^ 
pidinm  did y mum ^  t.  248,  petrttum^  ^.  1 1 1 , 
and  Myriophyllum  verticillatum^  /.SIS. 

Bipinnatijidumjf.  67 ^  doubly  pinnutifid,  as 
Papaver Argemoney  /.643,  and Eriocalia 
major,  Exot  Bot.  t.  78- 

Pectinatum^f.  68,  pectinate,  is  a  pinnatifid 
leaf,  \vhose  segments  are  rem^irkablj  nar- 
row and  parallel,  like  the  teeth  of  a  comb, 
as  the  lower  leaves  of  Myriophyllum 
verticillatumy  and  those  of  Hottonia 
palustrisy  EngL  Bot.  t.  364. 

Inaquale^f.  69,  unequal,  sometimes  called 
oblique,  when  tlie  two  halves  of  the  leaf 
are  tmequal  in  dimensions,  and  their 
bases  not  parallel,  as  in  Eucalyptus 
resinifera,  Exot.  Bot.  t.  84,  and  most 
of  that  genus,  as  well  as  of  Begonia. 

The  Terminations  of  Leaves  are  various. 

Folium  truncatum^f.  49^  an  abrupt  leaf,  has 
the  extremity  cut  off,  as  it  were,  by  a 
transverse  line,  as  Liricdendrum  tulipi* 
/era.  Curt.  Mag.  t.  2?5- 
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Pra9norsum^  f.  70,  jagged-pointedj  very 
blunt,  with  varioas  irregular  notches,  aa 
in  Dr.  Swartz's  genus  JerideSj  compre^ 
hended  under  the  Epidendrum  of  Lin- 
nseus*  See  E^  tessellatum^  Raxb»  PL 
of  CoromandtU  t.  A^i  and  pramorsum^ 
t.A3. 

Retusum^f.Tlj  retuse,  ending  in  a  broad 
shallow  notch,  as  Rumex  digynus^  EftgL 
Bot.  t.  910. 

Emarginaiumyf.  7^j  emarginate,  or  nicked, 
having  a  small  acute  notch  at  the  summit, 
as  the  Bladder  Senna,  Colulea  arhorti* 
censy  Curt.  Mag.  ^  81. 

Obtusuntyfi.  39)  blunt,  terminating  in  a  seg- 
ment of  a  circle,  as  the  Primrose,  EngL 
Bot.  t.  4,  Snowdrop,  t.  19^  Hypericum 
guadranguluwy  t.  370,  and  Linum 
catharticumj  t.  382. 

Acutum^f.  51,  sharp,  ending  in  an  acute 
angle,  which  is  common  to  a  great  variety 
of  plants,  as  Ladies'  Slipper,  /.  1,  Campa^ 
mda  Trachelium^  t.    12,    and   Linum 

m 

angustifolium^  t.  381. 
Acitminatum^f.  IS^  pointed,  having  a  taper 
or  awlshaped  point,  as  Arundo  Phrag^ 
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miteSy  f*40l9  and  Scirpus  maritimus, 
t.  542. 

Obtmum  cum  acuminej  f.  74,  blunt  with 
a  small  pointy  as  Statice  Limonium^ 
t.  102. 

liiucrmatum  or  Ctupidatum^f.  iSy  sharp- 
pointed,  tipped  with  a  rigid  spine,  as  in 
the  Thistles,  1. 107,  /.  386,  &c.,  Rm- 
cm  aculeatus,  t.  o60,  and  Melaleuca 
nodosa^  Eiot.  Bot  t.  35^ 

CijTosumyf.  76,  cirrose,  tipped  with  a  ten- 
dril, as  in  Gloriosa  superba^  Andr. 
Repos.  1. 129. 

L  The  different  Margins  of  Leaves  are  cha- 
racterized as  follows. 
Folium  integerrimum^f.  39,  an  entire  leaf, 
as  in  the  Orchis  and  Lily  tribe,  as  well  as 
Foltfgala  vulgaris,  Engl.  Bot.  t.  76, 
Daphne  Laureola,  1. 119,  &c. 

This  term  is  opposed  to  all  kinds  of 
teeth,  notclies,  or  incisions.  It  regards 
lolely  the  margin  of  a  leaf;  whereas  zVi- 
tegruMj  p.  152,  respects  its  whole  shape, 
and  has  nothing  to  do  with  the  margin. 
English  writers  who  translate  the  one 
entircj  and  the  other  verif  entire^  are 
therefore  incorrect. 
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,  Spinosum,f.  77>  spinous,  beset  with  prickles^ 
as  Cardans  lanceolatiiSj  t.  IO79  and 
Eryngium  campestrcj  t.  57-  The  vdns 
are  spinous  in  Solanum  Fyracantha^ 
Exot.  Bot.  t.  64,  &c. 

Inerme^  f.  71  >    unarmed,  is  opposed  to 
spinous. 
•    PUiatum^f.  78,  fringed,  bordered  with  soft 
parallel   hairs,    as   Galium   crticiatum^ 
Engl.  Bot.  1. 143.      . 

Cartilagineum^  cartilaginous,  hard  and 
homy,  as  Saxifraga  callosa^  Dicks, 
Dr.  PL  n.  63. 

Dentatum^f.  79j  toothed,  beset  with  pro- 
jecting, horizontal,  rather  distant  teeth 
of  its  own  substance,  as  A  triplex  laciniata^ 
Engl.  Bot.  1. 165,  Hj/pochcerismaculata^ 
t.  225,  and  the  lower  leaves  ofCentaurea 
Cijanus^  t.  277  ;  also  Npnphaa  Lotusj 
Curt.  Mag.  t.  797. 

Serratum^f.  80y  serrated,  when  the  teeth 
are  sharp,  and  resemble  those  of  a  saw, 
pointing  towards  the  extremity  of  the 
leaf.  Examples  of  this  are  frequent,  a3 
Urlica,  1. 148  and  1236,  Rosa,  t.  992, 
&c.,  Comarum  paluslre^  1. 172,  and  Se^ 
necio  paludosus^  t.  650 ;  also  Dillcnia 
indicay  Exot.  Bot.  t.  2.     Some  leaves 
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are  doubly  serrated,  dupUcato-serrata^ 
having  a  series  of  smaller  serratures  in- 
termixed with  the  larger,  as  Mespilus 
grandifloraj  t.  18,  and  Campanula  Tra-- 
chelium^  Engl.  Bot.  t.  IS. 

Serrulatumyf.  63,  minutely  serrated,  is  used 
when  the  teeth  are  vefry  fine,  as  in  Poly- 
gonum amphibiumj  t.  436,  and  JEm- 
pleurum  serrulatum^  Bxot*  Bot  t.  6S. 

Crenatum^fk  81,  notched,  or  crenate,  when 
the  teeth  are  rounded,andnot  directed  to- 
wards cither  end  of  the  leaf,  as  in  Ground- 
Ivj^  Glechoma  hederacea^  t*  853,  Chry^ 
sosplenium^  t*  54  and  490*  and  Sib- 
thorpia  europcEa^  t.  649-  In  Saxifragd 
Geumy  U  1561,  the  leaves  are  sharply 
crenate.  In  the  two  British  species  of 
Salvia^  /•  153  and  154,  the  radical  leaves 
are  doubly  crenate,  /*  82/ 

JErosumy  /•  83,  jagged,  irregularly  Cut  or 
notched,  especially  when  otherwise  divid-- 
ed  besides,  as  \nSenecio  squalidusj  ^600. 

Repandum^f.  84,  wavy,  bordered  with  nu- 
merous minute  angles,  and  smallsegments 
of  circles   alternately,  as  Menyanthei 
nymphaoidesy  f.  217)  and  Inula  dy$en'» 
I      Urkuj  t.  1115- 

M  2 
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Glandulosum^  glandular,  as  Hypericum 
mofitanuniy  L  371,  and  the  Bay^eaved 
Willow,  Salix  pentandra. 
Revoitttym^  revolute,  when  the  margin  is 
turned  or  rolled  backwards,  as  Andro^ 
meda  polifoliay  t.  713,  and  Teiratheea 
glandulosa^  EaoU  Bot.  K  21. 

Linnaeus  seems  originally  to  have  ap- 
plied  this   term   to  the  roHing  of  the 
whole  leaf  backwards,   as  in   Solidaga 
Virgaurea^  Engl.  Bot.  t.  301,  meaning 
to  use  the  expression  margine  revohtum 
when   tlie   margin  was  intended  ;    but 
this  latter  case  being  extremely  frequent 
and  the  other  very  rare,  he  fell  into  the 
practice  of  using  revolutum  simply  for 
the  margin. 
Involutumy  involute,  the  reverse  of  the  pre-* 
ceding,    as  in  Finguiculay    *•  70  and 
145. 
C  and  up  I  tea  turn  ^  folded,  when  the  margins 
are  brought  together  in   a  parallel  di- 
rection, as  in  Roscoea  purpuveay  ^dotK 
Bot.  /.  108. 
7.  Terms  expressive  of  diflTorent  kinds  of  sur- 
face, applying  equally  to  the  leaf  and  ta 
the    stem,    have  been   already  gxplninedft 


f.  124.    To  these  may  beaded  ^e  fol- 
lowing, chiefly  aptpropriated  to  loaves. 
Punctafumj  dotted;  eitlier  saperficially  asr 
im  Rhododendrum  puuctetiwm^    Aiulr. 
SitpQt.   t.  36,    and    Mtlakuca  Unari^ 
jvlia^  Emt.  Rot.  t.  56  ;  or  through  the 
snbstajace,  as  in  Hypericum  ^rfovutum^ 
EngL  Bet.  ^.S95,  aqd  the  whole  na- 
tural order  to  which  the  Orange   and 
Lemon  belong. 
Rugosurriy    rugged,    when    the   veins  are 
t^hter  than  the  sur&ce  between  them, 
causing   the  latter   to  swell  into  little 
inequalities,    as   in    various  species    of 
Sage,  Salvia.     See  Flora  Graca  ;  also 
Teucrium  Scorodonia^  EngL  Bot.  f.  1 543. 
BuUatumy  blistery,  is  only  a  greater  de- 
gree of  the  last,  as  in  the  Garden  Cab- 
bage, Brassica  oleracea* 
Plicatnm^  f.  83,  plaited,  wlien  the  disk  of 
the  leaf,  especially  towards  the  margin,  is 
acutely  folded  up  and  down,  as  in  Mal- 
lows, ^nd  Alchemilla  vulgaris^  Engl.  Bot, 
t.  597»  where,  however,  the   character 
is  but  obscurely  expressed* 
Undulatumjf.86^  undulated,  when  the  disk 
near  the  margin  is  waveJ  obtusely  up  and 
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down,  as  Reseda  lutea^  t.  32 1,  and 
Ixia  crispa  (more  properly  undulated) 
Curt.  Mag.  t.  599* 

Crispuniyf.  87^  curled,  when  the  border  of 
the  leaf  becomes  more  expanded  than  the 
disk,  so  as  to  grow  elegantly  curled  and 
twisted,  which  Linnaeus  considers  as  a 
disease.  Malta  crispa y  Ger.  em.  931, 
is  an  example  of  it,  and  may  probably 
be  a  variety  of  M.  verticillata^  Jacq^ 
Hort.  Vind.  v.  1.  /.  40. 

CoJieavnm,  hollow,  depressed  in  the  middle, 
owing  to  a  tightness  in  the  border,  as 
Cyamm  Nelumbo^  Erof.  Bot.  t.  32. 

renosum^f.  88,  vcinv,  when  the  vessels  by 
which  the  leaf  is  nourished  are  branched, 
subdivided,  and  more  or  less  prominent, 
fonninff  a  network  over  either  or  both 
its  surfoces,  as  CratccguSy  or  rather 
Purusy  tormimilisy  Engl.  Bot.  t.  298, 
and  Verlmscum  Lifchuitisy  t.  58. 

Senosum.f.  89* or ca5/t7/MW,  ribbed,  when 
they  extend  in  simple  lines  from  the  base 
to  the  point,  as  inCupripedium  Calccolus^ 
t.  1,  the  Convallaria.  /.  ^TP  and  280, 
Stratiotes  alismoidcSy  Exot.  Bot.  t.  15^ 

»  Salkt.  Hort.  37. 
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and  Uoxburgkia  viridifioray  f.  57.  The 
greater  clusters  of  vessels  are  generally 
called  nervi  or  costcB^  nerves  or  ribs,  and 
the  smaller  vena,  veins,  whether  thev 
arc  branched  and  reticulated,  or  simple 
and  parallel. 

Aveniumy  veinless,  and  encrvcy  ribless,  are 
opposed  to  the  former. 

Trineroe^f^  90,  three-ribbed,  is  applied  to  a 
leaf  that  has  three  ribs  all  distinct  from 
the  very  base,  as  well  as  unconnected 
with  the  margin,  in  the  manner  of  those 
many-ribbed  leaves  just  cited,  as  Blakea 
trinervis^y  Cwt.Mag.t.  451. 

Basi  trinerve^  f.  91  j  three-ribbed  at  the 
base,  is  when  the  base  is  cut  away  close  to 
the  lateral  ribs,  as  in  Burdock,  Arctium 
Lappa^  Engl.  Bot.  t.  1228,  Tussilago^ 
t.  430  and  431,  and  the  Great  Annual 
Sunflower. 

TripUnerve^f.  92,  triply-ribbed, when  a  pair 
of  large  ribs  branch  off  from  the  main 
one  above  the  base,  which  is  the  case  in 


* 


Authors  incorrectly  use  the  termination  trlnerviuSf 
^finerviuj  &c.  for  \\\t  more  classical  ir'merviSf  Irinerva 
^^lervis,  enerve. 
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many  species  of  SutifloM  er  or  H^Uan^ 
thui^  Latirua  Ciniuimoinum  and  Cam* 
phora^  as  well  as  Blakea  tripiinervis^ 
Aubltt  Guian.  t.  210- 
'    Coloratumj  coloured,  expresses  any  eoloar 
in  a  leaf  besides  green,  as  in  Arum  bt- 
color^  Curt.  Mag.  V.  820,  Amartmtbus 
tricolor,  and  others  of  tliat  genus.  Jus- 
ticia  picta^  Hedysarum  pictum^   Jdcq. 
Ic.  Rar.  t.  567,   Tradescantia  dUcolor, 
Sm.  Ic.  Pict.  t.  10,  Pulmonaria  cffici-- 
nal'iSj  EngL  Bot.  t.  118. 
Variegatum,  variegated,  is  applied   to  a 
sort   of  variety  or  disease,    by  which 
leaves  become  irregularly  blotched  with 
white  or  yellow,  like   those  of  Striped 
Grass,  Arundo  colorata,  FL  Brit. ;  as 
also  the  Elder,  the  Mentha  rotundifolia, 
EngL  Bot.  t.  446,  and  xhii  Aucuba  ja^ 
ponica,  which  last  is  not  known  in  our 
gardens  in  its  natural  green  state. 
Nuduniy  naked,  implies  tivat  aleaf  is  desti- 
tute (  fall  kinds  of  clothing  or  hairiness, 
as  in  the  genus  Orchis.     Nudus  applied 
to  a  stem  means  that  it  bears  no  leaves, 
and  to  a  flower  that  it  has  no  calyx* 


^«  Hie  foUowii]^  terms  express  tl>e  substance, 
peculiar  configurati(»i>  or  any  other  re- 
maming  circa  imtancea  of  leaver  not  al^ 
ready  explained. 

I!n?re«^.93,cylindfical>a^  thoBCof  Conchium 
gibbosumy   Whites  Vm/age^  fw  22.  f.  2  ; 
«ee    Cavaniiks    Icones^    t.  533,    and 
534. 
StmicyUndraceumy  f.  94,  semicylindrical, 
flat  on  one  side,  as  Sals6la  fruticosa^ 
Engl.  Bikt.  t.  6^5^  and  Chcnopodium 
maritin^m^  t.  633. 
S^ulatum^f.  9^9  awlshaped,  tapering  from 
a  thickish  base  to  a  point,  as  SaUola  Kalif 
L  634. 
Tubule$um,  tubular,  hollow  within,  as  A  I-' 
Hum  Cepa,  the  Commoil  Onion.     The 
leaf  of  Lobelia  Dortmanna,  Engl.  Bot 
1. 140,  is  very  peculiar  in  consisting  of 
a  double  tube,  f.  96. 
CarHosum^  f.QSy  fleshy,  of  a  thick  pulpy 
substance,  as  in  all  those  called  succulent 
plants,  Crassiila  lactea^  Ectot.  Bat.  t.  33, 
Aloe^  Sedum^  Mesembryantbemuni,  &c. 
See  Sempervivum  teciorum^  Engl.  ^ot. 
t.  1320. 
Cibbum^  gibbous,  swelling  on  one  skle  or 
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bo£h,  from  excessive  abundance  of  pulpf 
zs  Aloe  retusQj  Curt.  Mag.  t.  455. 
Compressuniyf.  9B,  compressed,  flattened 
laterally,  as  Mesembrijanthemum  undha^ 
iumy  Dill.  Elth.   t.  193^  and  acinaci- 
formty  ^.211. 
Depressum^  depressed,  flattened  verticallj, 
asAf./ingi«ybrwe,M83— 185.See/>.  148* 
Canaliculatumyf.  97 j  channelled,  having  a 
longitudinal  furrow,  as  M.  pugioni/ormef 
f.  210,  Plujitago  maritima^  Engl.  Bof^ 
t.  175,  and  Narcissus  poeticusy  t.  275. 
Carinatunij  keeled,   when  the  back  is  lon- 
gitudinally prominent,   as  Narcissus  6i- 
forusy  t.  276. 
Ensiforiney  sword-shaped,  is  a  two-edged 
leaf,  tapering  to  a  point,   slightly  convex 
on  both  surfaces,  neither  of  which  can 
properly  be  called  upper  or  under,  as  in 
most  of  the  genus  Iris.  See  Curt.  Mag. 
t.671y  t.g.Scc.y  and  Fl.   Grcec.  t.S9 
and  40. 
AncepSy  two-edged,  is  much  the  same  as 

the  last. 
Acinaciforme^  scimitar-shaped,  compress- 
ed, with  one  thick  and  straight  edge, 
the  other  thin  and  curved,  as  M^s§m^ 
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bryanthemum  actnaciforme  above  raen« 
tioned. 
Dolabriformeyf.  98,  hatchet-shaped,  com- 
pressed, with  a  very  prominent  dilated 
keel,  and  a  cyhndrical  base,  as  M.  dola^ 
briformey  DHL  Elth.  1. 191,  Curt  Mag. 
t.  32. 
These  two  last  terms  might  well  be  spared, 
they  seem  contrived  only  lor  the  plants  in 
question,  and  indeed  are  ROt  essentially  di* 
fitinct  from  each  other. 

Trigonum^f.  99,  three-edged,  haAdng  three 

longitudinal  sides  and  as  many  angles, 

like  M.  deltoides.  Dill.  Elth.  t.   195, 

Livn.  Phil.  Bot.  U  1,  /.  58.     Linnxua 

has  erroneously  referred  to  this  figure  to 

illustrate  his  term  deltoides ;  misled,  as 

it  should  seem,  by  the  name  of  the  plant 

to  which  it  belongs ;  but  his  definition 

is  foreign  to  the  purpose,  see  p.  155, 

and  alludes  to  the  outline  of  a  flat  leaf. 

Tpiquetrum  differs  from  trigonum  only  in 

being  used  by  Linnaeus  for  a  three-sided 

awl-shaped  leaf,   as  M^   emarginatum^ 

Dill.  Elth.  1. 197,/.  250,  and  bicolorum, 

t.  202,  also  Saxifraga  burseriana. 

TftrQgQnumjf.  100,  four-edged,  having  four 
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prominent  angles,  as  Iris  iuber^ioj  FL 
Grac.  t.  41. 

, ,  Lingulatunij  iongue-sluiped,  <^  a  thick, 
oblong,  blunt  figure,  generally  cartila* 
ginous  at  the  edges,  as  Mesembryan- 
tkemum  lingujforme^  Dendrobmm  Un- 
guiformCy  Exot.  Bot.  f.  11,  and  several 
species  of  Saxifraga^  as  S^.  mutata^  Curt. 
Mag.  t.  351,  S.  Cotyledon^  &c. 

.    Memhranaceum^  membranous,  of  a  liin 
and  pliable  texture,  as  in  ArUtotechM 
SiphOy  t.  534,  Rubm  odoratus^  U  323, 
Magnolia  purpurea^  t.  390,  &c 
Coriaceumy    leathery,    thick,   tough   and 
somewhat  rigid,  as  Magnolia  grandi* 
Jlora^  and  Hydrangea  hortensii^  Sm.  Ic. 
Pict.  t.  13,  Curt.  Mag.  t.  438- 
iSew|>en'iren«,evergreen,  permanent  through^ 
one,  tMTo,  or  more  winters,  so  that  thc^ 
branches  are  never  stripped,  as  the  Ivy    - 
the  Fir,  the  Cherry  Laurel,  the  Bay,  &c^ 
Deciduum^  deciduous,  falling  off  at  th*^ 
approach  of  winter,  as  in  most  Europea 
trees  and  shrubs. 
jiiienatum^f.  101 ,  alienated,  when  the  fir  ss 
leaves  of  a  plant  give  place  to  othe  jr 
totally  different  from  them  and  from^tfti « 
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t  natand  habit  of  the  genus,  as  in  many 
Mimos^e  of  New  Holland ;  see  M.  ver^ 
tieiitaia^  Curt.  Mag.  t.  1 10,  and  my r- 
tifoliay  f.  SOS ;  also  Lathyrus  Nissolia^ 
Mngl.  hot.  t.  119.  The  germination 
of  thi?  last  plant  requires  investigation, 
for  if  its  first  leaves  be  pinnated,  it  \b 
exactly  a  parallel  case  with  the  New 
Holland  Mimosa*. 
Cueullatum^f.  102,hooded,  when  the  edges 
meet  in  the  lower  part,  and  expand  in  tha 
upper,  as  those  of  the  curious  genu!^ 
Sarraeenia.  See  Curt.  Mag.  t.  780  and 
8499  ^nd  S.  aduncaj  Exot.  Bot.  t.  55» 

•  ^ppendicMlatumjf.  103,  furnished  with  art 
additional  organ  for  some  particular  pur-^ 
pose  not  essential  to  a  leaf,  as  Dtonaa 
mwctpulaj  Curt.  Mag.  f.  785,  cultivated 
▼ery  successfully  by  Mr,  Salisbury,  at 
Brompt&ny  whose  leaves  each  terminate 
in  a  pair  of  toothed  irritable  lobes,  that 
close  over  and  imprison  insects  ;  or  Nc'^ 
penihes  distillatoria^  Rumph.  Amhoin. 
V.  5.  #.  59 J  /.  2,  the  leaf  of  which  bears 
a  covered  pitcher,  full  of  water,.     Aldro* 

*  See  p.  516,  Note. 

a 
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vanda  vesiculosa^  and  our  ^»rfocmirMirf 
EngL  Bet.  t.  25S,  254s  ^w^  nomeroitf 
bladders  attached  to  the  leares,  which 
seem  to  secrete  air,  and  float  the  plants^ 
Many  of  the  preceding  terms  applied  to 
leaves  are  occasionally  combined  to  express  a 
form  between  the  two,  as  ovatthlanceolafump 
lanceolate  inclining  to  ovate,  or  elUp(ic(hla$h 
ceolatumy  as  in  the  Privet,  Engl.  Bot.  t.  764« 
When  shape,  or  any  other  character,  cannot  be 
precisely  defined,  sub  is  prefixed  to  the  term 
used,  as  subrotundum^  roundish,  subsessUef 
not  quite  destitute  of  a  footstalk,  to  which  it  * 
equivalent  subpctiolatum^  obscurely  stalked. 
By  the  judicious  use  of  such  means,  all  ne- 
cessary precision  is  attained.  It  is  to  be 
wished  that  authors  were  always  uniform  and 
consistent,  at  least  with  themselves,  in  the 
application  of  terms ;  but  as  Linnaeus,  the 
father  of  accurate  botanical  phraseology,  veiy 
frequently  misapplies  his  own  terms,  it  is 
perhaps  scarcely  to  be  avoided.  I  have  ob- 
served botanists  most  critical  in  theory,  to 
be  altogether  deficient  in  that  characteristic' . 
phra^ology,  that  power  of  defining,  whidm. 
bears  the  stamp  of  true  genius,  and  wiuc 
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renders  the  works  of  Linnaeus  so  luminous  in 
despite  of  incidental  errors*      Perhaps    no 
mind,  though  ever  so  intent  on  the  subject, 
can   retain  all  the  possible  terms  of  descrip- 
tion and  their  variou5*  combinations,  for  ready 
ose   at  any  given  moment.     There  are  fiew 
natural  objects  to  which  a  variety  of  terms 
are  not  equally  applicable  in  description,  so 
that  no  two  writers  would  exactly  agree  in 
their  use.     Neither  is  Nature  herself  so  con- 
stant as  not  perpetually   to  elude  our  most 
Accurate  research.     Happy  is  that  naturalist 
^ho  can  seize  at  a  glance  what  is  most  cha- 
racteristic apd  permanent,  and  define  all  that 
^^     essential,  without  trusting  to   fallacious, 
**^ough  ever  so  specious,  distinctions ! 


Foli&  compositaj  compound  leaves,  consist 

of  two  or  any  greater  number  of  foUota^ 

leaflets,  connected  by  a  common  footstalk. 

Folium  articulatutrij  f^  104,  a  jointed  leaf, 

.  is  when  one  leaflet,  or  pair  of  leaflets, 

grows  out  of  the  summit  of  another,  with 

a  sort  of  joint,  as  in  Fagara  tragode^^ 

Jacq^  Amer.  t.  14. 
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igitalum^  f.  2^2,  digilatt^  or  fingered,  when 
several  leaflets  proceed  from  the  summit 
of  a  common  footstalk,  as  PotentiUm 
vernaj  Engl.  liot.  t.  37,  reptans^  t.  86*, 
and  Alchemilla  alpinoj  t.  244. 

Bihaiumj  f.  lOo,  binate^  is  a  fingered  leal 
consistmg  of  only  two  leaflets,  aff  ifl 
Zygophylhim^  Curt.  Mag.  t.  37'2. 

Tematumyf.  106,  temate,  consists  of  three 
leaflets,  as  Fagonia  cretica^  t.  241,  and 
the  genns  Trifoliumj  Trefoil.  See  EngL 
Bot.  t.  190,  &c. 

Quinatum^  quinate,  of  five  leaflets,  af 
Fotentilla  albaj  t  1384,  reptanif 
i.  862,  &c. 

T  inn  a  turn  J  pinnate,  when  several  leafleti 
proceed  laterally  from  one  footstalk, 
and  imitate  a  pinnatifid  leaf,  p.  158. 
This  is  of  several  kinds. 

cum  imparl^  f.  Il6,  with  an  odd,  or  termi- 
nal, leaflet,  as  in  Rases,  and  Elder,  also 
Polcmonium  aeruleum,  EngL  Bot.  t.  14f 
and  Hedysarum  Onobryckis^  t.  96. 

cirrosum^f.  I15,withatendril,  whenfijKiish— 
ed  with  a  tendril  in  place  of  the  odd  leaf — 
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let,  as  the  Pea  and  Vetch  tribe ;  Pisum 
maritimumy  1. 1046,  Lathyru$  palustris^ 
t.  169,  Vkiasativaj  t.35A. 

tbrupt^y  f.  101,  abruptly,  without  either  a 
terminal  leaflet  or  a  tendril,  as  Cassia 
ChamacrUtai  Curt.  Mag.  t.  lOT^  and  the 
genus  Mimosa.  See  M.  pudica^  the  Com- 
mon Sensitive^plant.  This  form  of  leaf  is 
much  more  uncommon  than  the  impaii^ 
pijinatnmi  and  we  have  no  perfect  ex- 
ample of  it  among  British  plants.  The 
nearest  approach  to  it  is  the  genus 
Oj'obusj  whose  leaves  have  only  the  ru- 
diments of  a  teiidril.  A  truly  wonder- 
ful variety  of  the  Orobue  si/lvaficusj 
^ngL  Bot.  t.  518,  with  large  simple 
leaves,  has  been  found  in  Wales. 
^ppositiy  oppositely,  when  the  leaflets  are 
opposite,  or  in  pairs,  as  Saintrfoin,  /.  96\ 
Roses,  Slum  aiigustifoiniiity  i.  139>  &c. 

tilternathriy  alternately,  when  they  are 
alternate,  as  Vicia  dumctorum  (Cracca 
tylvatica)  Riv.  Pent.  Irr.  /.  51,  and 
occasionally  in  our  V.  sativa^  lutea,  &c. 

witcrruptiyf.  107^  interruptedly,  when  the 
principal  leaflets  are  ranged  alternately 

N 
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with  an  intermediate  series  of  stnallef 
ones,  as  Spiraa  Filipendula^  Engl.  Bof^ 
t.  284,  S.  Ulmaria,  t.  960,  and  Potentilla 
anserinaj  t.  86l. 

articulate^  jointedly,  with  apparent  joints 
in  the  common  footstalk,  as  Weiumdnnia 
pinnata. 

dccursivt.  decurrentlv,  when  the  leaflets 
are  decurrent,  as  Eryngium  campestre^ 
EjigL  Bot.  f.  57 J  and  Fotentilla  fruti-- 
eosaj  t.  88.  ^ 

lyratOy  f.  108,  in  a  lyrate  manner,  having 
the  terminal  leaflet  largest,  and  the  rest 
gradually  smaller  as  they  approach  the 
base,  as  Erysimum  pnccoi\  t.  1129, 
and,  with  intermediate  smaller  leaflets, 
Gcum  rivakj  t.  106 ;  also  the  Common 
Turnip.  Such  leaves  are  usually  denomi- 
nated lyrate  in  common  with  those  pro- 
perly so  called  (whose  shape  is  simplc,and 
not  formed  of  separate  leaflets) ;  nor  is 
this  from  inaccuracy  in  botanical  writers. 
The  reason  is,  that  these  two  kinds  ot* 
leaves,  however  distinct  in  theory,  ari^ 
of  all  leaves  most  liable  to  run  into  eadm 
othqr,  even  on  llie  same  plant,  exam— 
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J)ies  of  which  are  frequent  in  the  class 
Teir  adynamia, 
'erticillato,  f.  109,  in  a  whorled  manner, 
the  leaflets  cut  into  fine  divaricated  seg- 
ments embracing  the  footstalk,  as  Slum 
verticiUatumj  FL  BriL  EngLBot.t.  395. 
iuriculatum^f.  1 10,  an  auricled  leaf,  is  fur- 
nished at  its  base  with  a  pair  of  leaflets, 
properly  distinct,  but  occasionally  liable 
to  be  joined  with  it,  as  Salvia  triloba^ 
Fl.  GrcEc.  t.  17,  and  Dipsacus  pilosus^ 
Engl.  Bot.  t.  877«     Linnaeus  in  the  last 
example  uses  the  term  appendiculatumj 
which  is  correct,  but  superfluous,  and  I 
have    therefore   ventured    to   apply   it 
somewhat  differently,  p.  173. 
Conjugatum,  f.  105,  conjugate,  or  yoked, 
consists  of  only  a  pair  oipimKB  or  leaflets, 
4  and  is  much  the  same  as  hinatum^     In- 
stances of  it  are  in  the  genus  ZygophifU 
lumj  whose  name,  equivalent  to  Yoke- 
leaf,  expresses  this  very  character ;  also 
in  Laihyrus  sylvestrisj  Engl.  Bot.  t.  805, 
and  latlfolius,  t.  1108.     Bijugum,  tri- 
jugum^  qiiadrijugim^  multijugum,  &c., 
express    particular    numbers    of   pairs 

n2 
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of  leaflets,  and  are  used  for  that  pur* 
pose  where  such  discrimination  is  requi- 
site for  specific  characters,  as  in  MimoHt. 

Tlie  different  degrees  in  which  leaves  are 
Compounded  are  thus  distinguished, 
without  any  reference  to  the  mode. 

Compositumy  f.  Ill,  simply  compound,  as 
in  the  above  instances. 

Decompasitumff.  112*,  doubly  compound, 
as  Athathanta  Libanotii^  Engl.  Bot. 
1. 138,  /Egopodium  Podagraria^  /.940, 
and  Fumaria  clavicyhta^  K  103. 

Supradecompositum^  /•US,  thrice  com- 
pound, or  more,  ^bCaucalis  Authriscuij 
f.  987,  C.  daucoidesy  U  197>  and  Bunium 
fieduostouj  t.  988.     But 

Bigeminatumy  twice  paired,  as  Mimosa 
Unguis  catiy  Plum.  Ic.  U  4 ;  and  terge- 
minutumy  thrice  paired,  as  M.  ttrge* 
mina;  also 

Biternatum^f.  112,  twice  ternate,  asiEgo- 
pndiumj  Engl.  Bot.  t.  940 ;  tritematum^ 
thrice  ternate,  as  Fumaria  luteal  /•588? 
and 

*  Linnxus,  in  Phil,  Bot.  47^  gives  an  erroneous  defi- 
nition of  this  tern),  which  docs  not  accord  with  bisowa 
use  of  it.     Professor  Martyn  has  rightly  defined  it. 


Bipinnaium^  doubly  pinnate,  iripmia* 
turn,  triply  pinnate,  of  which  t%^m^\^9 
have  just  been  given :  ^all  apply  to  the 
mode,  as  well  as  the  degree,  in  which 
leaves  are  compounded. 

Pedatum^f.  114,  pedate,  is  a  peculiar  kind 
of  leaf,  being  ternate,  with  its  lateral 
leaflets  compounded  ki  their  for6  part^  at 
Helleborus  f^tidusj  EngL  Bot.  t.  6l3, 
and  H.  niger^  Curt.  Mag.  t.  8.  There 
is  an  affinity  between  a  pedate  leaf  and 
those  simple  ones  which  are  threo^ribbed 
at  the  base,  p.  l67*  See  al«o  the  dis- 
position of  the  lateral  veins  in  Aristolo^ 
ckia  Clematitis^  Bngl,  Bot  t.  398. 

In  compounding  the  foregoing  terms  we 
must  take  care  not  to  express  a  contradiction. 
Thus  the  leaves  of  many  Mimosa^  as  the 
purpurea^  Andr.  Repas.  t.  372,  and  snisi- 
tivay  are  conjngata  pinnata^  conjugate  in 
the  first  instance,  pinnate  in  the  next,  not 
conjugatchpinnatay  of  an  intermediate  nature 
between  conjugate  and  pinnate,  which  is  im- 
possible.    Neither  are  the  leaves  of  Mimosa 
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pudica  digiiatO'pinnata^  for  there  is  no  me- 
dium between  the  two  terms;  but  they  are 
digitate,  or  composed  of  leaflets  proceeding 
from  the  top  of  a  common  foot-stalk,  and 
those  leaflets  are  pinnate.  On  the  other  hand 
ovato-lanceolatum^  lanceolate  approaching  to 
ovate,  or  elliptico-lanceolatum^  approaching 
to  elliptic,  as  in  the  Privet,  EngL  Bot.  t.  764, 
already  mentioned,  whose  leaves  often  assume 
that  shape,  are  easily  understoodt 


]S3 


CHAFrER  XVI. 


OF  THE  FUNCTIONS  OF  LEAVES- 

^TiiE  knowledge  of  the  functions  of  leaves, 
and  their  real  use  with  regard  to  the  plant,  is  a 
"Ciurious  branch  of  vegetable  physiology,  which 
%iade  but  a  slow  .progress  long  after  the  na- 
ture of  many  other  parts  had  been  deeply 
scrutinized  and  thoroughly  explained. 

Caesalpinus  (/)e  Plcntis^  p.  6\)  thought 
leaves  merely  a  clothing,  or  a  protection 
5igainst  cold  and  heat.  He  conceived  that 
the  rays  of  the  sun,  being  moderated  in 
passing  through  them,  were  prevented  from 
acting  too  violently  on  the  fruit  and  young 
buds.  "  Accordingly,"  says  he,  *^  many 
trees  lose  their  leaves  in  autumn,  when 
their  fruits  are  perfected,  and  their  buds 
hardened,  while  such  as  retain  the  fruit 
long,   keep  also  their  leaves ;  even  till  a  new 
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crop  is  produced,  and  longer,  as  in  the  Fir, 
the  Arbutus  J  and  the  Bay.  It  is  reported 
that  in  hot  climates,  where  there  is  almost 
perpetually  a  burning  sun,  scarcely  any 
trees  los^  their  leaves,  because  they  requlro 
them  for  shade/'  Caesalpinas  goes  on  tq 
show  that  leaves  proceed  iVom  the  bark,  with 
some  remarks  on  the  pith,  (in  which  we  may 
trace  the  origin  of  the  Linncean  hypoth&i* 
of  vegetation,)  but  which  are  now  superseded 
by  moro  accurate  inquiries. 

Th6  abov^  13  ceitainly  a  very  small  part  of 
thd  Mat  of  leaves.     Yet  the  observations  of 
this  writer,  the  father  of  botanical  philosophy 
among  the  moderns,  4re  so  far  correct,  that 
if  the  leaves  of  a  tre^  be  stripped  off,  the 
firuit  comes  to  nothing,  which  is  exempHfied 
every  year  in  Gooseberry  bushes  devoured  by 
caterpillars ;    and  though   the  fruit-trees  of 
warm  climates,  partly   naturalized  with  us. 
Grapes  and  Peaches  for  instance,   ripen  tlieir 
fruit  fcfooner  perhaps  if  partially  deprived  o^ 
their  leaves,  yet  if  that  practice  be  carried 
too  far,   the  fruit  perishes,  as  p^ardeners  wh^ 
tried  it  soon  discovered.     The  White  MuIt 
berry  indeed,  rultivated  in  the  south  of  Eu? 
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rope  for  the  food  of  silkworms  only,  bears 
wonderfully  the  loss  of  its  foliage  three  or 
fc<.ir  times  a  year.  How  far  the  fruit  is  in- 
jured nobody  thinks  it  worth  while  to  in- 
i^uire,  as  it  is  never  eaten,  but  it  certainly 
does  not  fall  off  prematurely. 

That  Leaves  imbibe  and  give  out  moisture 

iias  been  long  known,  this  being  one  of  the 

most  obvious  facts  belonging  to  them.     Dr. 

}Iales  thought  they  might  probably  imbibe 

jair ;  but  since  his  time  more  certain  disco- 

ireries  have  been  made  concerning  this  point; 

as  well  as  tiie  effects  of  light  upon  leaves, 

which  also  did  not  escape  the  consideration 

of  that  great  philosopher.     All  these  subjects 

we  i^all  mentioi>  in  their  turn. 

That  Leaves  give  out  moisture,  or  are  o  t 
gans  of  insensible  perspiration,  is  proved  by 
jtbe  simple  experiment  of  gathering  the  leaty 
jbranch  of  a  tree,  and  immediately  stopping 
Ithe  wound  at  its  base  with  mastick,  wax,  or 
any  otlicr  fit  substance,  to  prevent  the  ef-.- 
fosion  of  moisture  in  that  direction.  In  a 
very  short  time  the  leaves  droop,  wither  and 
fwe  dried  up.  If  tl>e  same  branch,  partly 
^aded,  though  not  dead^  be  placed  in  a  very 
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damp  cellar,  or  iniiiiersed  in  Avater,  the  learet 
revive,  by  which  their  power  of  absorption  is 
also  proved.  Hence  the  use  of  a  tin  box  \o 
travelling  botanists,  for  the  purpose  of  re* 
straining  the  evaporation  of  plants,  and  so 
preserving  them  fresh  for  some  days  till  thev 
can  be  examined,  as  well  as  of  revivins:  faded 
plants,  if  the  inside  of  the  box  be  moistened 
before  they  are  shut  up  in  it. 

Dr.  Hales  found  that  a  plant  of  the  Great 
Annual  Sunflower,   licUanthns  (nwnus^  lost 
1  lb.  14  oz.   weight  in  the   course  of  twelve 
hours  in  a  hot  dry  day.     In  a  dry  night  it 
lost  about  3  oz.;  in  a  moist  night  scarcely 
any  alteration  was  observable,  but  in  a  rainy 
night  it  gained  2  or  3  oz.     The  surface  of 
the  plant  compared   with  that   of  its   roots 
was,  as  nearly  as  could  be  calculated,  in  the 
proportion  of  live  to  two  ;  therefore  the  roots 
must  have  imhihcd  moisture  from  the  earth 
of  tlie  pot  in  which  the  plant  gri  w,  and  which 
was  all  previously  vaighed,  in  the  same  pro- 
portion of  live  to  two,  otherwise  the  leaves 
would    have   faded.     The   j^ame   experiment 
was   made  on  the  Vin(%.tlic  Cablnige,  cScc.^ 
with  various  results  as  to  the  exact  degree  ol* 
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perspiration,  but  all  proving  it  to  be  con- 
siderable. Evergreens  are  found  to  perspire 
much  less  than  other  shrubs. 

The  state  of  the  atmosphere  has  a  great 
effect  on  the  rapidity  of  this  perspiration, 
Practical  botanists  know  how  much  sooner 
plants  fade,  and   haymakers  experience  how 
imuch  faster  their  work  is  done,  some  days 
^ban  others,  and  those  days  are  by  no  means 
«lway^  the  most  sunny.     In  a  hot  dry  day 
plants  are  often  exhausted,   so  as  to  droop 
Tery  much  towards  evening,  especially  in  the 
dry  unsheltered  bed  of  a  garden.     Such  as 
have  fleshy   roots,  indeed,  have  a  singular 
power  of  resisting  drought,  which  has  already 
|)een   explained  p.   113.     Succulent  plants, 
destined  to  inhabit  sunny  rocks,  or  sandy 
deserts,  imbibe   with   the   greatest   facility, 
and  perspire  very  sparingly.     Evergreens  are 
not  generally  very  succulent,  but  their  cuti- 
cle appears  to    be  constructed  like   that  of 
succulent  plants,  so  as  to  allow  of  little  eva- 
poration.    The  Cornelian  Cherrj^  whose  im- 
mense perspiration  we  have  recordtKl,  p.  68, 
has  a  thin  dry  leaf,  capable  of  holding  very 
little  moisture. 
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The  nature  of  the  liquor  perspired  hza  bees 
already  noticed,  p.  68.  In  hot  weather  it 
has  been  observed  by  Hales,  Du  Haniel  and 
Guettard  to  partake  occasionally  of  the  pe» 
culiar  scent  of  the  plant  that  yields  it,  but  in 
general  the  odorous  matter  is  of  too  oily  s 
nature  to  be  combined  with  it. 

The  sensible  perspiration  of  plants  b  of 
various  kinds. .  When  watery,  it  can  be  con* 
sidered  only  as  a  condensation  of  their  uip 
sensible  evaporation,  perhaps  from  some  8ud» 
den  change  in  the  atmosphere.  Groves  of 
Poplar  or  Willow  exhibit  this  phaenomenont 
even  in  England,  in  hot  calm  weather,  when 
drops  of  clear  water  trickle  from  their  leave9 
like  a  slight  shower  of  rain.  Sometimes  it  Li 
of  a  saccharine  nature,  as  De  la  Hire  ob- 
served in  Orange  trees ;  Du  Hamel  Arh. 
V.  ].  loO.  It  is  more  glutinous  in  the  Tilia 
or  Lime-tree,  more  resinous  in  Poplars,  as 
well  as  in  Cistuscrcticus,  from  which  last  the 
resin  called  Labdamim  is  collected,  by  beatr 
ing  the  shrub  ^\ith  leather  thongs.  See 
Tournefort's  Voi/agej  29-  In  the  Fraxinella^ 
Dictannius  albusy  it  is  a  highly  inflammable 
%'apour.  Ovid  has  made  an  elegant  use  of  th# 
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nesiDOus   exud*lon  of   Lombardy   Poplars, 
Topulm  dilatata^  AipHort.  Kew.  v.3.4D6^ 
ti^hich  he  supposes  to  be  the  tears  of  Phaeton's 
sisters,  who  were  transformed  into  those  treesv* 
Such  exudations  must  be  considered  as  effu- 
sions of  the  peculiar  secretions;  for  it  has- 
been  observed  that  Manna  may  be  scraped 
from  the  leaves  of  Fraxinus  Omits y  FL  Grac^ 
i.  4,  as  well  as  procured  by  incision  from  its 
Atem.     They  are  often  perhaps  a  sign  of  un- 
healthiness  in  the  plant;  at  least  such  ap^ 
pears  to  be  the  nature  of  one  kind  of  honey- 
^e w,  to  which  the  Beech  in  particular  is  sub- 
ject, and  which,   in  consequence  of  an  un-- 
Ibvourable  wind,  covers  its  leaves  in  the  form 
of  a  sweet  exudation,  similar  in  flavour  to 
^e  liquor  obtained  from  its  trunk.     So  like- 
%rise  the  Hop,  according  to  Linnaeus j    Faun. 
£uec*  305,  is  affected  with  the  honey-dew, 
«nd  its  flowers  rendered  abortive,  in  conse- 
^uence  of  the  attacks  of  the  caterpillar  of  the 
Ghost  Moth,    Fhalcena    HumulU    upon  its 
roots.     In  such  case  the  saccharine  exudation 
must   decidedly   be  of   a   morbid  nature  *. 

•  I  do  not  mean  to  dispute  the  accuracy  of  Mr.  Cur- 
tis's  excellent  paper,  TV.  of  Linn.  Soc.  v.  6,   writtea  t» 
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That  wax  is  also  an  cxudatioil  from  the  leavcftf 
of  plants,  appears  from  the  experiments  re^ 
corded  by  Dr.  Thomson  in  his  Chemistrif^ 
V.  4.  298y  and  it  has  been  long  ago  asserted 
that  wax  may  easily  be  gathered  from  the 
leaves  oF  Rosemary.  On  this  subject  I  have 
not  made  any  experhnents  to  satisfy  my-^ 
self* 

With  respect  to  the  absorbing  power  of 
leaves,  the  b^st  observations  that  have  been 
made  are  those  of  Bonnet,  recorded  in  the 
beginning  of  his  Rechcrchcs  sur  l' Usage  de$ 
Fciiilles.  His  aim  was,  by  laying  leaves  of 
various  plants  upon  the  top  of  a  jar  of  water, 
some  with  their  upper,  and  others  of  the 
same  species  with  their  under,  surfaces  ap- 
plied to  the  water,  (o  discover  in  which  situa» 
tion  the  leaves  of  each  plant  continued  longest 
in  health  and  vigour,  and  also  how  far  dif- 
ferent species  dilFered  from  each  other  in  this 
TL'spect.  The  rosults  were  in  many  instances 
hij^hly  curious. 

Of  fourteen  herbaceous  plants  tried  by  thi? 

prove  hciiH-y-dcvv  lo  bj  the  ciniig  of  jlpfutlc^^  I  only 
contruJ  llial  there  are  nujie  lliau  one  kuid  tf  honfv- 
dtw. 
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-pkilosophcr,  six  lived  nearly  as   long   with 
one  surface  applied  to  the  water  as  with  the 
other;  these  were  the  common  Arum  rnacu*-. 
latum,    the   French    Bean,    the    Sun-flower^ 
Cabbage,    Spinach   and   the  Small  Mallow. 
By  the  last  I  presume  is  meant  Malta  ro^ 
tundifoliaj   EngL  Bot.  t.  1092.     Six  others. 
Plantain,  White  Mullein,  the  Great  Mallow 
(probably  M.st/lvestris,  t.671)^  the  Nettle, 
CockVcomb,  and   Purple-leaved   Amaranth 
(probably     Amaranthus     lii/pochondriacics), 
Uved  longest  with  their  upper  surface  laid 
Upon  the  water.     The  Nettle  lived  but  three 
creeks  with  its  under  surface  on  the  water, 
Hnd  abotit  two  months  in  a  contrary  position. 
1*he  Mullein  scarcely   survived    live   or  six 
days,  and  the  Amaranth  not  a  week,  in  the 
first-mentioned  posture,  while  the  leaves  of 
trlie  former    remained    in    vigour  about  five 
Mreeks,  and  of  the  latter  three  months,  when 
tlieir   upper  *  surfaces    imbibed    the    water. 
^larvel  of  Peru  and  Balm,  the  two   remain- 
ing plants  of  the  fourteen  on  which  the  ex- 
^>erimcnt  was  made,  had  also  an  evident  ad- 
x-antage  in  receiving  that  fluid  by  their  upper 
surfaces.     The  leaves  of  some  of  the  al}ove 
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species  were  found  to  thrive  better  when  Aeir 
£;alks  only  were  immersed  in  water>  than 
wl  en  either  of  their  sides  was  supplied  with 
it,  and  the  reverse  was  observable  in  several 
oth*  rs  ;  but  the  White  Mullein,  the  Plantain 
and  the  Amaranth  sunaved  longer  when  they 
received  the  water  by  their  stalk  than  by 
their  under  surface,  though  not  so  long  us 
when  it  was  applied  to  their  upper  sides. 

Of  sixteen  trees  tried  by  Bonnet,  the  Lilatf 
and  the  Aspen,  Populus  tremnla^  were  the 
only  leaves  that  seemed  to  imbibe  water 
equally  well  by  either  surface,  whilst  all  the 
others  evidently  succeeded  best  with  their 
under  sides  laid  upon  the  water,  being  in 
that  respect  the  reverse  of  herbaceous  plants. 
Of  these  the  White  Mulberry  leaf  wat  the 
most  remarkable,  not  living  more  than  fiver 
days  when  supplied  by  the  upper  surface^ 
while  such  as  floated  on  their  backs  continued 
in  perfection  near  six  months.  Ilie  Vine,  the 
Pophir  (probably  Populus  nigra),  and  the 
Walnut,  were  no  less  remarkable,  for  fading 
almost  as  soon,  when  fed  by  their  upper  sur* 
face,  as  when  left  without  any  water  at  aQ. 
Many  of  the  other  trees  imbibed  water  as 
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veil,  or  better,  by  their  foot-stalks  as  by 
their  upper  surfaces.  Hazel-nut  and  Ros^ 
leaves,  when  laid  with  their  backs  upon  the 
^ater,  imbibe  sufficiently  to  nourish  other 
l^eaves  on  the  same  branch ;  so  will  one  leaflet 
of  a  French  bean  supply  its  neighbour  that 
^oes  not  touch  the  water. 

Those  who  wish  to  repeat  these  experi- 
«ients  should  be  careful  to  choose  full-grown 
Wealthy  leaves,  all  as  nearly  as  possible  of 
4he  same  age  and  vigour.  It  is  also  desirably 
that  the  precise  species  of  plant  should  be 
recorded  by  its  scientific  name-  For  want  of 
this,  Bonnet,  who  despised  method  and  no- 
menclature, has  left  us  in  uncertainty  con- 
cerning several  of  the  plants  be  examined. 
We  ought  to  have  been  accurately  informed 
what  species  of  Poplar  differed  so  remarkably 
in  its  power  of  absorption  from  the  Aspen, 
anotlier  of  the  sauie  genus.  We  ought  like* 
wise  to  have  been  told  what  Sim-flower,  what 
Nettle,  Amaranth  and  Mallows  were  exa- 
mineil;  for  want  of  which  information  the 
authority  of  such  experiments  is  much  im- 
paired. 

From  the  foregoing  observations  we  learn 
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the  importance  of  shading  and  watering  plants 
newly  removed,  cuttings,  grafts,  &c.  and  on 
the  other  hand  the  benefit  of  heat  and  air  to 
promote  due  perspiration  and  evaporation. 

The  perspiration  of  aquatic  plants  seems  to 
be  remarkably  copious.     Of  these  some  grow 
constantly  immersed  in  the  water,  as  most 
s|>ecies  of  Potamogeiojij    Pond-weed,  Engl. 
Bot.   t.  168,  297,  376,   kc.     Their   leaves 
are  peculiarly  vascular,  and  dry  very  quickly 
in  the  air,  withering  in  a  very  few  minutes 
after  exposure  to  it.     Their  absorbing  power 
seems  equally  great,  so  that  they  appear  to 
be  continually,  in  their  natural  situation,  im- 
bibing and  giving  out  a  quantity  of  water 
much  greater  than  has  been  observed  in  land 
plants.     Other  aquatics,  as    the  Nf/mphiea^ 
Engl.  Bot.  t.  159,  160,  float  with  only  the 
upper  surface  of  their  leaves  exposed  to  the 
air,  which  surface  is  so  contrived  that  water 
will  scarcely  remain  upon  it.      These  leaves, 
though  extremely  juicy,  dry  with  great  ra- 
pidity, as  does  every  part  of  the  plants  when 
gathered.     It  is  probable  that  they  imbibe 
copiously  by  their  under  sides,  and  perspire 
by  the  upper. 
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Tlie  jGBcoBomy  of  the  Sarraccniaj  an  Ame- 
rican genus  of  which  we  now  know  four  spe- 
ciea,  and  of  the  East  Indian  Nepenthes  di^ 
itiUataria^  deserves  particular  mention •    Both 
grow  in  bogs,  though  not  absolutely  in  the 
water.     The  former  genus  has  tubular  leaves 
which  catch  the  rain  Uke  a  funnel  and  re^ 
tain  it ;  at  least  such  is  the  nature  of  S.  pur* 
purea^  Curt.   Mag.  t.  849,   whose   margin 
seems  dilated  expressly  for  this  purpose,  while 
the  orifice  of  the  tubular  part  just  below  is 
cxmtracted  to  restrain  evaporation.     Linnaeus 
conceived  this  plant  to  be  allied  in  constitu- 
tion to  Nymphaa,  and   consequently  to  re- 
quire a  more  than  ordinary  supply  of  water, 
\?hich  its  leaves  were  calculated  to  catch  and 
to  retain,  so  as  to  enable  it  to  live  without 
l>eing  immersed  in  a  river  or  pond.     But  the 
consideration  of  some  other  species  renders 
this  hypothesis  very  doubtful.  S^Jtava^  t.  780, 
and  more  especially  S.  adtlucaj  Exot.  BotM 
t.  53,  are  so  constructed  that  rain  is  nearly 
excluded  from  the  hollow  of  their  leaves,  and 
yet  that  part  contains  water^  which  seems  to 
be  secreted  by  the  base  of  each  leaf.     What 
theo  is  the  purpose  of  this  unusual  coutrir 
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vance?  An  observation  comttiunicat^d  tdmc 
two  years  ago,  in  the  botanic  garden  at  Liver* 
pool,  seems  to  unravel,  the  rayster5^  Ad  in- 
sect of  the  Sphc.r  or  Ichneumon  kind,  as  feir 
as  I  could  learn  from  description,  Mas  seen 
by  one  of  the  gardeners  to  drag  several  large 
ilies  to  the  Sarraccnia  adiinca^  and,  with 
some  difficulty  forcing  them  under  the  hd  of 
cover  of  its  loaf,  to  deposit  them  in  the  tu- 
bular part,  which  Mas  half  filled  with  water. 
All  the  leaves,  on  being  examined,  Mere 
found  crammed  with  dead  or  drowning  flies. 
The  S.  purpurea  is  usually  observed  to  be 
stored  witli  putrefying  insects,  whose  scent  is 
perceptible  as  we  pass  the  plant  in  a  garden ; 
for  the  margin  of  its  leaver  is  beset  with  in- 
verted  hairs,  which,  like  the  wires  of  a  mouse- 
trap, render  it  very  ditKcuIt  for  any  unfor^ 
tunate  fly,  that  has  fallen  into  the  watery 
tube,  to  crawl  out  again.  Probably  the  air 
evolved  by  these  d*  ud  flics  mav  be  beneficial 
to  vegetation,  and,  as  far  as  the  plant  is  con- 
cerned, its  carious  construction  may  be  de* 
signed  to  entnip  thein,  while  the  water  '\% 
provided  to  tempt  as  well  as  to  retain  them. 
The  Sphex  or  Ichneumon^  an  insect  of  prey. 
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Stores  them  up  unquestionably  for  the  food 
of  itself  or  its  progeny,  probably  depositing 
its  eggs  in  their  carcases,  as  others  of  the 
same  tribe  lay  their  eggs  in  various  cater- 
pillars, which  they  sometimes  bury  after- 
wards in  the  ground.  Thus  a  double  pur- 
pose is  answered  ;  nor  is  it  the  least  curious 
circumstance  of  the  whole,  that  an  Europaean 
insect  should  find  out  an  American  plant  in  a 
hot-house,  in  order  to  fulfil  that  purpose. 

If  the  above  explanation  of  the  Sarracenia 
be  admitted,  that  of  the  Nepenthes  will  not 
be  difficult.  Each  leaf  of  this  plant  terminates 
in  a  sort  of  close-shut  tube,  like  a  tankard, 
holdinc:  an  ounce  or  two  of  water,  certainly 

I 

fiecreted  througli  the  footstalk  of  the  leaf, 
whose  spiral-coated  vessels  are  uncommonly 
large  and  numerous.  The  lid  of  this  tube 
either  opens  spontaneouvsly,  or  is  easily  lifted 
up  by  insects  and  small  worms,  who  are  sup- 
posed to  resort  to  these  leaves  in  search  of  a 
purer  beverage  than  the  surrounding  swamps 
afford.  Rumphius,  who  has  described  and 
figured  the  plant,  says  "  various  little  worms 
and  insects  cmwl  into  the  orifice,  and  die 
in  the  tube,  except  a  certain  small  squilla 
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or  shrimp,  \vith  a  protuberant  back,  some- 
times  met  with,  which  hves  there/'— I 
have  no  doubt  that  this  shrimp  feeds  on  the 
other  insects  and  worms,  and  that  the  same 
purposes  arc  answered  in  this  iastance  as  in 
the  Sarraccnicc.  Probably  tlie  leaves  of 
Dionaa  muscipula^  as  well  as  of  the  Droser^t^ 
EngL  Bat.  t.  867 — 869,  catch  insects  far  a 
similar  reason. 

I  proceed  to  consider  the  effects  of  Air  and 
Light  upon  vegetables. 

Dr.,  Grew,  by  the  assistance  of  the  micro- 
scope, detected  a  quantity  of  vesicles  full  of 
air  in  the  leaves  of  plants,  as  also  the  spiral-* 
coated  vessels  of  their  stems,  which  last  he 
and  all  other  physiologists,  till  very  lately, 
considered  as  air-vessels  likewise.  Malpighi 
made  the  Hame  observations  about  the  same 
time ;  and  as  these  two  acute  and  laborious 
philosophers  pursued  their  inquiries  without 
any  mutual  communication,  their  discoveries 
strengthen  and  confirm  each  other.  Their 
books  have  long  served  as  magazines  of  facts 
for  less  original  writers  to  work  with.  From 
their  remarks  physiologists  have  theoretically 
supposed  that  leaves  imbibed  air,  which  the 


AIR-VBSSEL8   OF  THB  LEAVES.  199 

spiral  vessels  were  believed  to  convey  all 
through  the  plant,  in  order  that  it  might  act 
on  the  sap  as  it  does  on  the  animal  blood. 
The  analogy  thus  understood  was  not  correct, 
because  air  is  conveyed  no  further  than  the 
lungs  of  animals  ;  but  without  this  hypothesis 
no  use  could  be  found  for  the  supposed  longi* 
tudinal  air-vessels. 

The  observations  of  Dr.  Hales  come  next 
in  order  to  those  of  Grew  and  Malpighi.     By 
mieans  of  the  air-pump,  an  instrument  much 
in  use  in  his  tune,  Hales  obtained  abundance 
of  air  from  every, part  of  the  vegetable  body, 
as  well  as  from  recently  extracted  sap.  Plants 
were  found  to  perish  very  soon  in  an   ex- 
hausted receiver.     Some  of  this  great  man's 
experiments,  however,  require  to  be  received 
with  caution.     He  rightly  remarked  that  air 
was  not  only  taken  in  by  plants  very  copious- 
ly along  with  their  food,  but  also  imbibed 
by  tlieir  bark ;    see  Veg.  Staticksy  chap.  5. 
But  when,    from   observing  that  it  would 
freely  from  the  bark  pervade  the  longitudi- 
nal vessels  of  a  branch,  he  concluded  that 
Malpighi  and  Grew  Mere  right  in  their  ideaa 
of  longitudinal  air-vessels,  he  was  misled  by 
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appearances.     We  cannot  but  be  aware  that> 
when  a  branch  is  gathered,  the  sap  must  soon 
flow  out  of  those  spiral-coated  tubes,  which  are 
large,  elastic,  and,  no  doubt,  irritable.     Af- 
fc.r  they  are  emptied,  air  may  unquestionably 
pass  through  them,  especially  when  the  whole 
weight  of  the  atmosphere   is  acting,  as   in 
Dr.  Hales*s  experiments  with  th^  air-pUmp^ 
upon  so   delicate   a   iubric  as   the  internal 
vascular  structure  of  a  plant,  forcing  its  way 
through  pcwres  or  membranes  not  naturally 
designed  to  admit  it.     We  must  also  recol* 
lect  that  a  plant,  cut  even  for  a  short  time^ 
begins  to  lose  its  vital  principle,  after  whidi 
no  just  judgment  can    be  formed,  by    any 
experiments,  concerning   the    movements  of 
its  fluids  in  lite  and  vigour*     See  Chapter  I. 
These   experiments   of  Dr.  Hales   therefore 
prove  no  more,  than  that  the  vegetable  bodv 
is  pcr\'ious  in  various  directions ;  and   per- 
haps the  only  point  tliey  correctly  establish 
is,  that  air  is  imbibed  through  the  bark,  a 
part  known  to  he  full  of  air-vessels.    But  the 
seventh   chapter   of  the   Vegetable  Staticks 
contains  some  remarks  much   more  to  our 
purjiOic.     Dr.  Hales  there  clearly  anticipates 
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by  conjecture,  what  succeeding  philosophers, 
more  enhghtened  chemists,  have  ascertained. 
His  words  are  remarkable : 

"  We  may  therefore  reasonably  conclude, 
that  one  great  use  of  leaves  is  what  has  been 
long  suspected  by  many,  viz.  to  perform  in 
some  measure  the  same  office  for  the  support 
of  the  vegetable  life,  that  the  lungs  of  ani- 
mals do,  for  the  support  of  the  animal  life ; 
plants  very  probably  drawing  through  their 
leaves  some  part  of  their  nourishment  from 
the  air/'  p.  326.  A  little  fiirther  on  he 
adds,  "  And  may  not  light  also,  by  freely 
entering  the  expanded  suriaces  of  leaves  and 
flowers,  contribute  much  to  the  ennobling  the 
principles  of  vegetables  ?"  p.  328. 

Next  in  order  of  time  to  those  of  Hales 
follow  the  experiments  of  Bonnet.  We  have 
already  detailed  his  observations  on  the 
power  of  leaves  to  imbibe  moisture ;  whence 
it  is  ascertained  that  plants  are  furnished  with 
a  system  of  cuticular  absorbents,  which  carry 
fluids  into  their  sap-vessels,  so  as  to  enable 
them  in  some  degree  to  dispense  with  sup^ 
plies  from  the  root.  With  respect  to  the 
effects   of  air   upon    leaves,    this   ingenious 
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philosopher  has  not  been  equally  successful^ 
He  is  recorded  as  the  disco\  erer  of  the  expi-* 
ration   of  plants,    but  it   appears   from   his 
work  that  he  merely  obsen^ed  the  bubbles 
of  air  which  cling  to  leaves,  dead  as  well  as 
hving,  and  indeed  to  any  other  body,  when 
immersed  in  water  and  exposed  to  the  light 
of  the  sun.     He:  found  these  bubbles  disap* 
peared  in  the  evening,  and   returned  again 
when  the  sun  shone,  and  he  faithfully  reports 
that  by  their  atfcichment  to  the  surfaces  of 
leaves,  the  latter  were  rendered  more  buoyant, 
and  ro^  in  the  water ;  a  sure  proof  that  the 
air  had  not  previously  existed,  in  the  same 
volume  at  least,  in  the  substance  of  those 
leaves.     Accordingly,  Bonnet  concluded  that 
the  latter,  in  imbibmg  the  surrounding  water, 
left  the  air  which  had  been  contained  in  the 
M^ater,  and    that   this  liberated   air  became 
visible  from  being  warmed  and  rarelied  by 
the  sun.     This  was  as  near  the  truth  as  Bon- 
net could  come,  it  not    being  then   known 
that  light  has  a  power  of  separating  air  of  a 
peculiar  kind,  carbonic  acid  gas,  from  water. 
I  find  no  indications  in  his  w  ork  of  his  having 
liail  any  idea  of  leaves  absorbing   air   and 
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giving  it  out  again ;  still  less  of  their  atFecting 
any  change  in  its  properties. 

Dr.  Priestley  was  the  first  who  suggested 
this  last-mentioned  quality  in  vegetables.  He 
ascertained  their  power  of  absorbing  carbonic 
acid  gas,  denominated  by  him  fixed  air,  and 
giving  out  oxygen  gas,  or  pure  respirable 
air.  It  was  also  his  opinion  that  leaves  im- 
bibed the  former  by  their  upper,  and  gave 
<mt  the  latter  by  their  under  Rurface.  He 
found  some  aquatic  or  marsh  plants  extremely 
powerful  in  this  respect,  especially  the  Wil- 
low-herb or  Epilobiumy  and  the  Conferva^  a 
minute  branchinj:  cotton-like  vejgetable  which 
grows  in  putrid  water,  and  the  production  of 
which,  in  water  become  foul  from  long  keep- 
ing on  ship-board,  Dr.  Priestley  judged  to 
operate  principally  in  restoring  that  fluid  to 
a  state  fit  for  use. 

Dr.  Ingenhousz,  pursuing  Dr.  Priestley's 
inquiries,  found  light  to  be  necessary  to 
these  functions,  and  that  in  the  dark  leaves 
gave  out  a  bad  air.  He  observed  moreover 
that  fruits  and  flowers  almost  invariably  gave 
out  a  bad,  or  carbonic,  air,  but  more  espe- 
cially in  the  dark.     He  probably  carries  his 
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ideas,  of  the  deleterious  efFecta  of  this  air 
on  animal  life,  too  far ;  for  no  mischief  4ia» 
ever  happened,  as  far  as  common  experience 
goes,  to  persons  sleeping  in  apple  or  olive 
chambers,  neither  do  the  inhabitants  of  the 
confined  huts  in  Covent-garden  market  appa- 
rently suffer,  from  living  day  and  night 
among  heaps  of  drying  herbs.  Mischiefs 
hav3  unquestionably  arisen  from  flowers  in 
a  bed-room,  or  any  other  confined  apartment, 
but  that  is  to  be  attributed  to  their  perfumed 
eflfluvia.  So  the  bad  effects,  observed  by 
Jacquin,  of  Lobelia  longijiora  on  the  air  of  a 
hot-houvse,  the  danger  incurred  by  those  who 
sleep  under  the  Manchineel-tree,  IJippomane 
Miuicinclla^  or,  as  it  is  commonly  believed, 
under  a  Walnut-tree,  are  probably  to  be  at* 
tributcd  as  much  to  poisonous  secretions  as 
to  the  air  those  p'ants  evolve. 

Dr.  In:i;(Mihonsz  introduced  leaves  into  glass 
jars  lilled  with  water,  which  he  inverted  in  a 
tub  of  the  same  water,  and  placed  the  whole 
together  in  the  sun-shine.  From  their  under 
aides  came  streams  or  bubbles  of  air,  which 

collected  in  the  inverted  bottom  of  each  iar. 

■ » 

TJia  air  thiis  procured  proved  oxygen  ga% 
8 
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more  or  lesj?  pure.  The  Ni/mphaa  alba^  EngL 

JSof.  t.  160,   aftbrds  an  extraordinary  abun* 

dianco  of  it.     Dr.  Ingenhousz  observed  plants 

Xo  be  very  varioun  in  their  mode  of  emitting 

these  bubbles,  but  it  was  always  uniform  in 

the  same  species.     Air  collected  from  water 

placed  in  similar  circumstances  without  plants, 

proved  not  oxygen,    but  much  worse  than 

common  air,  viz.  carbonic  acid  gas,  which 

fblldwing  chemists  have  confirmed,  and  which 

we  have  already  mentioned.    Ingenhousz  also 

found  the  air   collected  from  plants  under 

water  in  the  dark  worse  than  common  air, 

especially  that  from    walnut-leaves;    which 

con(ii*ms  the  common  opinion,  above  alluded 

to,  respecting  this  tree. 

Plants  purify  air  very  quickly.  A  vine- 
leaf  in  an  ounce  phial  of  carbonic  acid  gas, 
that  immediately  extinsjuishcd  a  candle, 
placed  in  the  sun,  without  water,  changed  it 
to'  pure  respirable  air  in  an  hour  and  half. 
Dr.  Priestley  found  plants  to  alter  even  nn* 
mixed  inflammable  air,  or  hydrogev^  espe- 
cially the  Epilobium  hirsutum^  if  I  mistake 
not,  and  Poh/gonum  Ilj/dropiper. 

Succulent  plants  are  found  to  aifot^d  most 
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oir,  in  consequence  of  the  abundance  of  their 
Cellular  Integument,  or  Parenchyma^  in  which, 
as  I  have  hinted  in  the  fourth  chapter,  the 
chemical  operations  of  the  lea  ves  are  performed. 
That  Light  has  a  very  powerful  effect  upon 
plants  has  long  been  known,  independent  of 
the  remarks  of  Hales  or  Ingenhousz.     The 
green  colour  of  the  leaves  is  owing  to  it,  in- 
somuch that  plants  raised  in  darkness  are  of 
a  sickly  white.     It  has  even  been  observed 
that  when  light  is  admitted  to  the   leaves 
through  different  glasses,  each  tinged  of  n 
different  prismatic  colour,  the  plant  is  paler 
in  proportion  as  the  glass  approaches  nearer 
to  violet.     The  common  practice  of  blanch- 
ing Celery  in   gardens,  by    covering  it  up 
from  the  light,  is  an  experiment  under  the 
eyes  of  every  one.     This  blanching  of  plants 
is  called  bv  the  French  Etiolation,  and  our 
chemists  have  adopted  the  term,  though  I 
think  they  err  in  deriving  it  from  itoihj  a 
star.     When   blanched  plants   are   brought 
into  the  liglit,  they  soon  acquire  their  natu- 
ral green  colour,  and  even  in  the  dark  they 
are  gn^en,  if  exposed  to  the  action  of  hydro- 
gen gas.     Tulip  and  Crocus  flowers  have  long 
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ago  been  observed  by  Sennebier  to  be  co- 
loured even  in  the  dark,  apparently  because 
t:beir  colour  depends  on  a  different  principle 
£rom  the  green  of  leaves. 

Light  acts  beneficially  upon  the  upper  sur- 
face of  leaves,  and  hurtfully  upon  the  under 
side ;  hence  the  former  is  always  turned  to- 
livards   the  light,  in  whatever   situation   the 
plant  may  happen  to  be  placed.     Trees  nailed 
against  a  north  wall  turn  their  leaves  from 
the  wall,  though  it  be  towards  the  north,  and 
in.  direct  opposition  to  those  on  a  southern 
wall  over  against  them.     Plants  in  a   hot* 
house  all  present  the  fronts  of  their  leaves, 
and  this  influences  even  the  posture  of  the 
branches,  to  the  side  where  there   is  most 
light,  but  neither  to  the  quarter  where  most 
air  is  admitted,  nor  to  the  flue  in  search  of 
heat.     If  the  branches  of  a  trained  fruit-tree 
in  full  leaf  be  disturbed  in  their  position,  the 
leaves  resume  their  original  direction  in  the 
course  of  a  day  or  two.     The  brighter  the 
day,  the  more  quickly  is  this  accomplished. 
If  die   experiment  be  often  repeated,  they 
continue  to  turn,  but  more  weakly,  and  are 
much  injured  by  the  exertion.     Black  spots 
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appear  about  the  veins  on  their  under  sides, 
and  the  cuticle  scales  off.  Succulent  leaves, 
though  so  thick  and  firm  as  many  of  them 
are,  have  been  observed  to  be  peculiarly  sen- 
sible to  light,  while  other  plants,  as  Mallows, 
according  to  Bonnet,  are  much  less  so.  The 
Miseltoe,  Viscum  albums  Engl.  Bot.  t.  1470, 
the  two  sides  of  whose  leaves  are  alike  in  ap- 
pearance, and  both  equally,  in  general,  pre- 
sented to  the  light,  are  not  found  to  turn 
upon  any  change  in  the  posture  of  the  branch. 
Neither  do  upright  sword-shaped  leaves  alter 
their  position,  because  in  them  both  sides 
must  be  presumed  to  pr^rform  the  same  func- 
tions with  respect  to  light  as  well  as  air. 

Mr.  Culandrini  found    vine-leaves   turned 
to  the  light  when  separated  from  the  stem 
and  suspended  by   a   thread.     Of  this  any 
one  may  be  easily  satisfied,  provided  the  ex- 
periment be  nia^le  with  suflicient  care  and 
delicacy.     It  is  important,  as  demonstrating  ^ 
the  turning  to  be  accomplished  by  an  im — 
pression  made  on  the  leaf  itself,  and  not  upoi*'^ 
its  footstalk. 

Nor  is  this  effect  of  light  peculiar  to  leave  ^^ 
alone.     Many  flowers  are  equally  sensible  t  ^n 
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it^  especially  the  compound  radiated  ones,  as 
the  Daisy,  Sun-flower,  Marigold,  &c.  In 
their  forms  Nature  seems  to  have  delighted 
-to  imitate  the  radiant  luminary  to  which  they 
are  apparently  dedicated,  and  in  the  absence 
of  whose  beams  many  of  them  do  not  expand 
their  blossoms  at  all.  The  stately  Annual 
Sun-flower,  Helianihus  annuus^  displays  this 
pha^nomenon  more  conspicuously  on  account 
of  its  size,  but  many  of  the  tribe  have  greater 
sensibility  to  light.  Its  stem  is  compressed 
in  some  degree,  to  facilitate  the  movement  of 
the  flower,  which,  after  following  the  sun  all 
-  day,  returns  after  sun-set  to  the  east,  by  its 
natural  elasticity,  to  meet  his  beams  in  the 
morning.  Dr.  Hales  thought  the  heat  of  the 
sun,  by  contracting  ths  stem  on  one  side,  oc- 
casioned the  flower  to  incline  that  way ;  but 
if  so,  it  would  scarcely  return  completely  at 
^  night.  Their  can  be  no  doubt,  from  the  ob- 
servation of  other  similar  flowei's,  that  the 
impression  is  made  on  their  radiated  florets, 
which  act  as  wings,  and  seem  contrived  chiefly 
for  that  purpose,  being  frequently  destitute 
of  any  other  use.     A  great  number  of  leaves 

p 
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Iikc\ii>e  follow  the  sun  in  its  course;  a  clover 
tit' Id  i>  a  rimiliar  instance  of  this* 

O:"  uii  leaves  those  of  pinnated  leguminous 

piai;:5  arv  rlnind  most  atiected  by  light,  inso- 

tuach  :i:a: ::  a;  r^i:^,  in  several  cases,  the  9(At 

ou  -s:*  of  :bc:r  expansion,  for  when  it  is  with^ 

%t^.-v:t  :>.  V  raid  over  each  other,  or  droop, 

J  ^  :\-^  'j.\z  •  ^^d  iJiis  is  called  by  Linnaeus  the 

Ski  T*  4'C  Pknis  ^*  ho  lias  a  dissertation  on  the 

^ibii-«r:  in  his  Anmnitates  Academic<e.    The 

T/rni  Sitx^p  may  not  really  be  so  hyperbolical 

a>  ii\  *i>t  ^iglit  it  seems,  for  the  cessation  ol 

\ho  siimulus  of  light,  and  of  the  consequent 

iv*vtraiiKHl  position  of  the  leaics,  may  be  uso- 

i«l  to  the  vegetable  constitution j  as  real  sleep 

j<  \x>  iho  animal.  Another  purpose  is  answered 

In  tlio  nocturnal  folding  of  some  leaves,  that 

\\\v\  sheher  their  flowers  from  the  dew,  the 

<id\  antage  of  which  we  shall  explain  hereafter. 

Some  pinnated  leaves  display  a  more  ex- 

iraordinary  sensibility,  not  merely  to  light, 

but  to  the  touch   of  any  extraneous  bodv- 

t)r  to  any  sudden   concussion,    as    those   o« 

Mimosa  .scnsitiva^  and  pudicuj  Oxalis  seiu 

w7av/,    and    Smlthia   scnsit'rca^  Ait.   Horsm 


ACTION  O^  UftiTSi  ON  TBB  AtHOSPHBRtt.      91 1 

Kev0.  V,  3.  U  13.     An  impression  made  even 
in  the  most  gentle  manner,  upon  one  of  their 
leaflets,  is  communicated  in  succession  to  all 
of  them,  evincing  an  exquisite  irritability, 
for  it  ii  in  vain  to  attempt  any  mechanical 
solution  of  this  phenomenon.     One  of  this 
tribe,  Hedi/sarum  gyransj  lias  a  spontaneous 
motion  in  its  leaves,  independent  of  any  ex- 
ternal stimulus,  even  of  light,  and  only  re- 
quiring a  very  warm  stdl  atmosphere  to  be 
performed  in  perfection.     Each  leaf  is  ter- 
natet  and  the  small  lateral  leaflets  are  fre- 
quently moving  up  and  down,  either  equably 
0^  by  jprks,  without  any  uniformity  or  co- 
operation among  themselves.     It  is  difficult 
to  guess  at  the  purpose  which  this  singular 
action  is  designed  to  answer  to  the  plant  it- 
self; its  effect  on  a  rational  beliolder  cannot 
be  indifferent. 

The  chemical  actions  of  light,  heat,  and 
the  component  parts  of  the  atmospheric  air, 
upon  leaves,  and,  where  the  latter  are  want* 
ing,  on  the  green  stems  of  plants,  are  now, 
as  far  as  concerns  all  plants  in  common,  tole* 
rably  well  understood.  The  observations  and 
experiments  of  Priestley  and  Ligenhousz  hav6 

p2 
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been  confirmed,  extended   in  a  variety  of 
ways,  or  explained  on  the  principles  of  im- 
proved chemistry,  by  Dr.  Percival  and  Mr. 
Henry  in  England,  Dr.  Wood  house  in  Ame- 
rica, and  M.  Sennebier  and  JVL  Theodore  de 
Saussure,  as  \vell  as  \arious  other  philoso- 
phers, on  the   continent  of  Europe.     It  is 
agreed  that  in  the  day-time  plants  imbibe 
from   the   atmosphere    carbonic    acid    gas, 
(which  was  formerly  called  fixed  air,  and  is 
an  union  of  oxygen  and  carbon),  that  they 
decompose  it,  absorb  the  carbon  as  miatter  of 
nourishment  which  is  added  to  the  sap,  and 
emit  the  oxygen.     So  they  absorb  the  same 
gas  from  water,  when  it  is  separated  from 
that  fluid  by  the  action  of  light.     The  burn- 
ing of  a  candle,  or  the  breathing  of  animals, 
in  confined  aTr,  produces  so  much  of  this  gas, 
that  neither  of  those  operations  can  go  on 
beyond  a  certain  time,  but  the  air  so  conta- 
minated serves  as  food  for  vegetables,  whose 
leaves,  assisted  by  light,  soon  restore  the  oxy- 
gen, or,  in  oth(T  words,  purity  the  air  again. 
This  beautiful  discovery,  for  the  main  prin- 
ciples of  which  we  arc  indebted  to  the  cele- 
brated Dr.  Priestley,  shows  a  mutual  depend 
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ance  of  the  animal  and  vegetable  kingdoms 
on  each  other,  which  had  never  been  sus^ 
pected  before  his  time.  Comparative  expe-^ 
^ments  upon  the  lower  tribes  of  these  king-^ 
doms  have  not  yet  been  made,  but  they 
.  would  probably  afford  us  a  new  test  for  di-i 
stinguishing  them.  The  air  so  copiously  pu- 
rified by  a  Conferva^  one  of  the  most  inferior 
in  the  scale  of  plants,  may  be  very  extensively 
useful  to  the  innumerable  tribes  of  animated 
beings  which  inhabit  the  same  waters.  The 
abundant  air-bubbles  which  have  long  ago 
given  even  a  botanical  name  to  one  supposed 
species.  Conferva  bullosa^  are  probably  a 
source  of  life  and  health  to  whole  nations  of 
aquatic  insects,  worms  and  polypes,  whenever 
the  sun  shines. 

In  the  dark,  plants  give  out  carbon  and 
absorb  oxygen:  but  the  proportion  of  the 
latter  is  small,  compared  to  what  they  exhale 
\>y  day,  as  must  likewise  be  the  proportion 
^f  carbon  given  out ;  else  the  quantity  of 
the  latter  added  to  their  substance  would  be 
l>ut  trifling,  especially  in  those  climatea 
^here  the  proportion  of  day  to  night  is  nearly 
^ual,  and  which,  notwithstanding,  we  know 
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to  be  excessively  luxuriant  in  vegetation. 
Plants  also  give  out  azotic  gas :  but  M.  de 
Saussure  is  of  opinion  that  this  proceeds  from 
their  internal  substance ;  and  it  appears  by 
his  experiments  to  be  rather  a  sign  of  disease 
or  approaching  decay,  than  a  regular  che- 
mical production  of  their  constitution  \<^hen 
in  health  ;  for  Sennebier  found  the  quantity 
of  oxygen  emitted  was  in  proportion  to  the 
thickness  of  the  leaf,  or  quantity  of  paren- 
chyma. Yet  the  parenchyma  must  be  in  its 
original  organized  state,  for  when  bruised  its 
functions  are  destroyed. 

Possibly  such  an  alternation  in  the  func- 
tions of  vegetables  between  day  and  night 
may  afford  a  necessary  repose  to  their  vital 
principle,  whose  share  in  them  we  know  to 
be  of  primary  importance.  Whatever  may 
happen  to  plants  in  the  dark,  there  can  bo 
no  doubt  of  their  principal  business  in  the 
OBConoimy  of  nature  being  what  we  have  de* 
Scribed.  The  most  luminous  and  conipen* 
dious  view  of  the  whole  subject  is  given  by 
Dr.  Thomson  of  Edinburgh  in  the  fourth  iW. 
of  his  C/zem/.si/;y,  which  is  well  worth  the 
attention  ot  those  who  wish  to  enter  more 
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deeply  into  all  the  various  chemical  exami- 
nations respecting  it  than  suits  our  purpose/ 
It  is  only  necessary  to  add  a  short  view  of 
Dr.  Darwin's  hypothesis  which  Dr.  Thomson 
has  not  mentioned,  probahly  on  account  of 
its  insufficiency.  That  lively  writer  thought 
the  watery  perspiration  of  leaves,  acted  upon 
by  light,  gave  out  oxygen  for  the  use  of  the 
plant  itself,  such  oxygen  being  immediately 
absorbed  by  the  air-vessels.  This  is  by  no 
means  adequate  to  explain  any  of  the  pha?- 
Domena,  but  rather  contradictory  to  most 
ef  them,  and  is  totally  superseded  by  the  ob- 
servations and  experiments  of  other  writers. 

There  can  be  no  question  of  the  general 
purpose  answered  to  the  vegetable  constitu- 
tion by  these  functions  of  leaves.  They 
confirm  Mr.  Knight's  theory  of  vegetation, 
nrho  has  proved  that  very  little  alburnum  or 
new  wood  is  secreted  when  light  is  kept  from 
the  leaves.  They  also  help  us  to  understand 
how  essential  oils  may  be  produced,  which 
are  known,  as  well  as  sugar,  to  be  composed 
of  oxygen,  hydrogen  and  carbon  in  different 
proportions.  We  can  now  have  a  general 
idea  how  the  nutritious  sap,  acted  upon  by 
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all  the  agents  above  mentioned  during  its  stay 
in  the  cellular  substance  of  the  leaf,  and  re- 
turned from  thence  impregnated  with  them 
into  the  bark,  may  prove  the  source  of  increase, 
and  of  peculiar  secretions,  in  the  vegetable 
frame.  That  portion  of  sap  sent  to  the  flower 
and  fruit  undergoes  no  less  remarkable 
changes,  for  purposes  to  which  those  curious 
organs  are  devoted ;  nor  is  it  returned  from 
thence,  as  from  the  leaves,  to  answer  any 
further  fend.  The  existence  of  those  organs 
is.still  more  temporary,  and  more  absolutely 
limited  to  their  own  purposes,  than  even  that 
of  the  leaves,  from  whose  secretions  theirs 
are  very  distinct. 

But  when  wc  attempt  to  consider  how  thp 
particular  secretions  of  different  species  and 
tribes  of  plants  are  formed ;  how  the  same 
soil,  the  same  atmosphere,  should  in  a  leaf 
of  the  vine  or  sorrel  produce  a  wholesome 
acid,  and  in  that  of  a  spurge  or  manchineel  a 
most  virulent  poison ;  how  sweet  and  nutri- 
tious herbage  should  grow  among  the  acrid 
crowfoot  and  aconite,  we  find  ourselves  to- 
tally unable  to  comprehend  the  existence  of 
such  wonderful  powers  in  so  small  and  seem-. 
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ingly  simple  an  organ  as  the  leaf  of  a  plant. 
The  agency  of  the  vital  principle  alone  can 
account  for  these  wonders,  though  it  cannot, 
to  our  understanding,  explain  them.  **  The 
thickest  veil/'  says  Dr.  Thomson  at  the  end 
of  his  chapter  on  vegetation,  "  covers  the 
whole  of  these  processes ;  and  so  far  have 
philosophers  hitherto  been  from  removing 
this  veil,  that  they  have  not  even  been  able 
to  approach  it.  All  these  operations,  indeed, 
are  evidently  chemical  decompositions  and 
combinations;  but  we  neither  know  what 
these  decompositions  and  combinations  are, 
nor  the  instruments  in  which  they  take 
place,  nor  the  agents  by  which  they  are  re^ 
gulated."' 

The  vain  BufFon  caused  his  own  statue  to 
be  inscribed  ^^  a  genius  equal  to  the  majesty 
of  nature,^'  but  a  blade  of  grass  was  sufficient 
to  confound  hid  pretensions^ 
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OF  THE  SEVERAL  KIXDS  OF  FULCRA,  OB 
APPENDAGES  TO  A  PLAXT. 

Xhe  word  Fulcrum  J  whose  proper  mean- 
ing is  a  prop  or  support,  has  been  applied 
by  Linnaeus  not  only  to  those  organs  of 
vegetables  correctly  so  denominated,  such 
as  tendrils,  but  also  to  various  other  appen- 
dages to  the  herbage  of  a  plant,  none  of 
which  are  universal,  or  essential,  nor  is 
there  any  one  plant  furnished  witli  them 
all.  I  prefer  the  English  term  Apptfidagtt 
for  these  organs  in  general,  to  Frops^  because 
the  latter  applies  only  to  one  of  them.  Seven 
kinds  of  these  are  distinguished  by  Linnaeus, 
nor  do  I  find  it  necessary  to  enlarge  that 
number. 

1.  Slipula.     The  Stipula,  a  leafy  appendage 
to  the  proper  leaves  or  to  their  footstalks. 
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It  is  commonly  situated  at  the  base  of  the 
latter,  in  pairs,  and  is  extremely  different 
in  shape  in  different  plants. 

The  most  natural  and  usual  situation  of 
the  Stipulas  is  in  pairs,  one  stipula  on  each 
side  of  the  base  of  the   footstalk,  as  in 
Lathyrus  latifoliits^  Engl.  Bot.  t.  1108, 
whose  stipulas  are  half  arrow-shaped,/*.  1 15; 
also  in  Willows,  as  Salix  stipularis,  1. 1214, 
and  S.  auritaj  t.  1487.     In  Bosa^  Poten-* 
tilla^  and  many  genera  allied  to  them,  the 
stipulas  are  united  laterally  to  the  footstalk, 
/.  116.     SeePotcntilla  alha,  t.  1384.     In 
all  these  cases  they  arc  extrafoUacea^  ex- 
ternal with  respect  to  the  leaf  or  footstalk; 
in  others  they  are  intrafoliacecEy  internal, 
and  are  then  generally  simple,  as  those  of 
Polygonum^  t.   1382,    7o6,   &c.     In    a 
large  natural  order,  called  Rubiacea,  these 
internal  stipulas  in  some  cases  embrace  the 
stem  in  an  undivided  tube  above  the  inser- 
tion of  the  footstalks,  like  thse  of  Poly^ 
gonum  just  mentioned  ;  in  others,  as  the 
Coffee,  Coffea  arabica,  and  the  Hamellia 
patejiSy  Rrot.  Bot.  t.  24,  they  are  separate 
leaves  between  the  footstalks,  but  meeting 
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/ust  above  their  insertion.  The  Europaean 
Rubiacece  have  whorled  leaves,  as  Aspe^ 
ruhj  Galium^  Rubia,  &c. ;  but  Asperula 
cynanckicQj  Engl.  Rot.  t.  33,  has  some- 
times two  of  its  four  leaves  so  small  as  to 
look  like  stipulas,  seeming  to  form  an  inter- 
mediate link  between  such  as  have  wborlcd 
leaves  and  such  as  have  opposite  ones  \iith 
stipulas.  The  next  step  from  Asperula  is 
Diodta^  and  then  Spermacocc.  In  the  two 
last  the  bases  of  the  stipulas  and  footstalks 
are  united  into  a  common  tube. 

Some  stipulas  fall  ofT  almost  as  soon  as 
the  leaves  are  expanded,  which  is  the  case 
with  the  Tulip-tree,  Liriodendron  tulipi-^ 
fera  ;  in  general  they  last  as  long  as  the 
leaves. 

The  absence  or  presence  of  these  organs, 
though  generally  an  indication  that  plants 
belong  to  the  same  natural  order  and  even 
genus,  is  not  invariably  so.  Some  species 
of  Cist  us  have  stipulas,  others  none,  which 
is  nearly  the  case  with  grasses.  The 
stipula  in  this,  one  of  the  most  distinct 
of  all  natural  orders,  is  peculiar,  consisting 
of  an  internal  white  membrane  crowning 
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the  sheath  of  their  leaf,  and  clasping  the 
culm.  See  Phalaris  canariensis^  EngL 
Bot.  t.  3310,  and  Lagurus  ovatus^  1. 1334. 
In  Aria  car  idea,  t.  750,  a  few  minute 
hairs  supply  its  place,  m  hile  Sesleria  carur 
lea^  t.  I6l3,  and  some  maritime  grasses, 
have  scarcely  more  than  the  rudiment  of 
a  stipula.  Old  writers  call  this  organ  in 
grasses  by  a  peculiar  name  ligula^  and 
others  denominate  it  membrana  foiiorum^ 
but  both  terms  are  superfluous-  A  curious 
instance  of  stipulas  supplying  the  place  of 
leaves  is  observable  in  Lathy rus^  Aphaca^ 
t.  IIGTj  ^vhich  has  only  one  or  two  pair 
of  real  leaves  on  tlie  seedlmg  plants,  and 
those  soon  disappear,  serving  chiefly  to 
prove,  if  any  proof  were  wanted,  that  tlie 
rest  are  true  stipulas. 

Remarkably  scariosc,  or  dry  membra- 
nous stipulas  are  seen  in  Illecebrum  Faro- 
nychia^  FL  Grcec.  t.  246,  and  in  the  genus 
Finus. 

f2,  Bractea.  The  floral  leaf,  a  leafy  appen- 
dage to  the  flower  or  its  stalk.  It  is  of  a 
variety  of  forms,   and   sometimes  green. 
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sometimeB  coloured.  The  Lime-trees,  Tifta 
europaa,  f.  117,  t.  6lO,  and  parvifolia, 
t.  1705,  have  a  very  peculiar  oblong  pale 
floral  leaf,  attached  to  the  flower-stalk. 
The  Lavenders,  /.  118,  sec  Curt.  Mag. 
t.  400  and  401,  have  coloured  brae  teas,  and 
the  Purple-topped  Clary,  Salvia  Horminuniy 
FL  Grac.  t.  20,  exhibits  a  gradation  from 
the  proper  leaves  to  green  bracteas,  and 
from  them  to  coloured  ones,  which  last 
are  barren,  or  unaccompanied  by  flowers. 
Hence  I  am  induced  to  believe  this  plant 
a  mere  variety  of  S.  viridis^  1. 19,  all  whose 
bracteas  are  green  and  fertile.  Bartsia 
alpijWj  Engl.  Bot.  t.  36 1,  and  Melanin- 
pyriuji  arvense^  t.  53^  display  an  elegant 
transition  from  leaves  to  coloured  bracteas. 
The  Orchis  tribe  have  green  leafy  bracteas, 
different  in  size  in  different  species.  A 
nio.st  beautiful  lar^je  and  coloured  bractea 
is  produced  in  Musscenda  frond osa^  Hort. 
Mai.  V.  2.  /.  18,  from  one  of  the  teeth  of 
the  calyx,  also  in  M.  glabra  of  Willdenow, 
and  two  new  species  brought  from  Ame- 
rica bv  Mr.  John  Fras(M\  Spinous  bracteas 
of  a  curious  construction  ouanl  the  calvx 
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va  Airactylis  cancellata^f.  119*  Linnaeus 
observes  that  no  bracteas  are  to  be  found 
io  the  class  Tetradynamia. 

The  ochrea  of  RottboU,  Willdenow's 
Principles  of  Botany^  50,  which  enfolds 
the  flower-stalks  in  CyperuSj  see  Engl. 
Bot.  t.  1309,  seems  to  me  a  species  of 
bractea. 

J..  Spinajf.  120.  A  Thorn.  This  proceeds  from 
the  wood  itself,  and  is  either  terminal  like 
Hippophae  rhanmoidcsj  Engl.  Bot.  t.  425, 
Rhamnus  catharticus^  t.  1629;  or  late- 
ral as  Crataegus  (or  Mespilm)  Crus-galUj 
tomentosay  parvifoUa^  &c. 

Linnaeus  observes  that  this  sometimes 
disappears  by  culture,  as  in  the  Pear-tree, 
Pyrus  saliva^  which  when  wild  has  strong 
thorns ;  hence  he  denominates  such  culti- 
vated plants  tamedy  or  deprived  of  their 
natural  ferocity.  Professor  Willdenow, 
Principles  of  Bot.  t.  270,  considers  thorns  as 
abortive  buds,  and  thence  very  ingeniously 
and  satisfactorily  accounts  for  their  disap- 
peanmcc  whenevi^  the  tree  receives  more 
nouri-iliment. 
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The  permanent  footstalks  of  the  Gum 
Tragacanth  shrub.  Astragalus  Traga- 
canthaj  are  hardened  into  real  spines,  as 
are  the  flower-stalks  in  Pisontay  as  well 
as  the  stipulas  of  Xanthium  spinosum  and 
the  Mimosce. — Linn.  Mss. 

4.  Acuhus,f.  121,  a  Prickle,  arises  from  the 
bark  only,  and  comes  off  with  it,  having  no 
connection  with  the  wood,  as  in  JRom, 
liubus  (the  Bramble  Raspberry,  &c.),  and 
Zizjfphm,  Willd.  Sp.  PL  v.  1.  1102. 

This  is  not  liable  to  disappear  by  cul- 
ture, being  very  distinct  in  nature  from 
the  last. 

5.  C/;t//5,  f.  9./.  122.  A  Tendril.  This  is  in- 
deed properly  called  ?ifu/cnnn  or  support^ 
being  intended  solely  to  sustain  weak  and 
climbinji^  stems  upon  more  firm  and  sturdy 
ones.  By  its  moans  such  climbers  often, 
reach,  in  tropical  forests,  to  the  summits  o 
lofty  trees,  which  they  crown  with  adventi- 
tious blossoms.  Tendrils  or  claspers  when 
young  are  usually  put  forth  in  a  straight  di- 
rection ;   but  they  presently  become  spiral, 
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leaking  several  circumvolutions,  by  wliich 
they  take  hold  'of  any  thing  in  their  way, 
and  then  assume  a  firmer  texture.  After 
accomplishing  a  certain  number  of  turns 
in  one  direction,  some  tendrils  have  a 
power  of  twining  subsequently  the  contrary 
way;  many  of  them  moreover  are  branched 
or  compound,  so  that  the  chances  of  their 
meeting  with  a  support  are  multiplied. 
The  Vine,  Vitis  vinifera^  the  various  spe- 
cies of  Passion-flower,  and  the  Pea  or  Vetch 
tribe  afford  good  examples  of  spiral  ten- 
drils. The  Virginian  Creeper  Hederaj  or, 
as  it  ought  to  be  called,  Vitisj  quinquefolia^ 
has  branched  tendrils,  whose  extremities 
adhere  to  the  smoothest  flint,  like  the  fibres 
of  Ivy*  Gloriosa  mperha^f.  76,  Andr.  Re-- 
po$.  t.  129,  and  FlageUaria  indica^  have 
a  simple  spiral  tendril  at  the  end  of  each 
leaf;  fijr  they  belong  to  the  Monocoty-- 
ledoneSf  the  structure  of  whose  whole  her- 
bage is  generally  of  the  most  simple  and 
compendious  kind.  The  flower-stalks  of 
Cardiospermum  Halicacahum  bear  ten- 
drils ;  but  a  most  singular  kind  of  tendril^ 
if  it  may  so  be  called,  which  certainly  has 
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>^i^iu  to  the  name  oi  fulcrum^  is  found 
ii  tlie  Annona  Iieaapetala,  Linn.  Suppl. 
^\\>-  Tlie  flower-stalk  ot  this  tree  forms  a 
hook,  and  grasps  the  neighbouring  branch, 
serving  to  suspend  the  fruit,  which  is  very 
heavy,  resembhng  a  bunch  of  grapes,  and 
indicates  the  plant  in  question  to  be  either 
a  Michelia  or  an  Uvaria. 

6.  Glandtda^  a  Gland,  is  defined  by  Lin- 
naeus as  a  httle  tumour  discharging  a  fluid. 
Such  arc  abundant  on  the  stalk  and  calyx 
of  a  Moss  Rose,/  123,  Curt.  Mag.  t.  6% 
and  between  the  serratures  of  the  leaf  of 
Salix  pentandra^  Bay-leaved  Willow^ ;  also 
on  the  footstalks  of  Viburnum  OpuIuSj 
Engl.  Bot.  t.  332,  and  various  species  of 
Passion-flower.  The  hquor  discharged  is 
in  the  iirst-mentioned  instances  resinous  and 
fragrant,  in  the  latter  a  sort  of  honey. 

7.  Pi7w5,/.  124.    A  Hair.   This,  according  to 
the  Linnaean  definition,  is  an  excretorv  duct 

'    of  a  bristle-like  form.    Such  it  undoubtedly 

^—  • 

'  .  ifrip  the  Nettle,  Vrtica,  Engl.  But.  1. 148, 
V(X^,{»  12*36,  whose  bristles  are  tubulur  and 


i 

OR  At»raNDAQSa  Ot  FLANTS.  JJSSJ 

'  |)emous,  having  each  a  bag  of  poison  at  its 
base,  Uke  the  fang  of  a  serpent ;  as  well 
as  in  numerous  plants  whose  hairy  coats 
exude  a  viscid  moisture.     But   the   hairs 
which  clothe  many   plants .  are   merely  a 
protectiop  against  cold,  heat^  or  insects. 
Sometimes  they   are   hooked,  sometimes 
branched  and  entangled,  as  in   Mullein, 
Verbascumj  t.  549,  &c.  In  Crotoii,  Solarium^ 
and  Lavatera^  they  have  often  a  starry 
figure.     Very   generally  they  are  found, 
under  a  microscope,  to  be  curiously  jointed. 
Some   Begonia  bear  on  their  leaves  flat 
little    straps  called  by  authors  ramentUy 
shavings,   instead    of    cylindrical    hairs ; 
but   I   know   not  that  they  at  all  differ 
in  nature  from  the  usual  pubescence,  nor 
do  they  merit  to  be  particularly  distin- 
guished.    Some  of  the  natural   order  of 
asperifolidj  as  Echiumy  U  181,  and  Ly-- 
§opsisy  t.  938,  especially  some  exotic  spe- 
cies of  this  order,  are  clothed  with  curious 
white    hard    tubercles  from   which   their 
bristles   proceed.      Echium    yyrtnaicumy 
Desfont.  Atlant.  v.  1.  164,  is  an  insUince 
^fthis,/.  125. 

Q  2 
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The  pubescence  of  plants  rarie*  greatljr 
in  degree  according  to  differences  of  soil  cm* 
exposure ;  several  kinds,  as  Mentha  hir^ 
MutOy  t.  4479  4^89  naturally  hairy,  being 
occasionally  found  smooth,  but  if  trans- 
planted they  soon  resume  their  proper  habit. 
Yet  the  direction  of  the  hairs  or  bristles 
proves  a  very  sure  means  of  distinguishing 
species,  especially  in  the  genus  Mentha j  the 
hairs  about  whose  calyx  and  floAver-stalk 
point  differently  in  different  species,  and  I 
have  found  it  the  only  infallible  distinction 
between  one  Mint  and  another.  See  Train. 
of  Linn.  Soc.  v.  5.  17  !•  The  accurate 
Dr.  Roth  has  lately  applied  the  same  test 
to  the  species  of  Mf/osotis^  which  all  bota- 
nists before  him  had  either  confounded 
under  il/.  scorpioides,  Ens^L  Bot.  t.  480, 
or  else  separated  upon  vague  principles. 
Some  species  of  Galium  are  admirably 
characterized  by  the  bristles  of  their  leaves, 
or  of  parts  of  their  leaves,  being  hooked 
backward  or  forward.  We  therefore  ac- 
cept the  272d  maxim  of  Linntcus's  Philoso* 
.  phia  Rotanica  with  that  limitation  which: 
he  himself  has  allowed  in  his  commeiitar\r 
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upon  it.  "  The  Pubescence/'  says  he,  "  is 
a  ridiculous  distinction,  being  for  the  most 
part  effaced  by  culture/'  After  quoting 
examples,  he  concludes :  "  We  are  there- 
fore not  to  have  recourse  to  the  hairiness 
or  spines  of  plants  but  in  case  of  absolute 
necessity/'  Such  necessity  every  botanist 
will  allow  to  have  existed  in  the  MentJuB 
and  in  Myosotis  scorpioides ;  and  though 
the  degi'ce  of  pubescence  varies  from  cul- 
ture,  and  even  its  structure  be  changeable, 
as  in  Hedypnois  hispida^  Engl.  Bot.  t.  554, 
and  hirtOj  t.  555,  its  direction  is  I  believe 
as  little  liable  to  exception  as  any  character 
$hat  vegetables  present 
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FLOWJERING,  AND  ITS  A'ARIOUS  FOKMS- 

Inflorescence,  inforescentia^  is  used  by 
Linna&us  to  express  the  particular  manner  in 
which  flowers  are  situated  upon  a  plants  de- 
nominated by  preceding  writers  the  modus 
florendi^  or  manner  of  flowering.  Of  this  the 
several  kinds  are  distinguished  as  follows. 

Verticillus,/.  126.  AWhorl.  Inthisthe 
flowers  surround  the  stem  in  a  sort  of  ring; 
though  thoy  may  not  perhaps  be  inserted  on 
all  sides  of  it,  but  merely  on  two  opposite 
ones,  as  in  Dead  Nettle,  Lamium^  EngL 
Bot.  t.  768—770,  Mentha  rubra,  1. 1413, 
and  CUnopodium  vulgar e,  f.  1401  ;  or 
even  on  one  side  only,  as  llumex  mart' 
timuSj  t.  7-5.     The  flowers   of  Hippurh 
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ifulgarisj  t.  763,  are  truly  inserted  in  a  ring 
round  the  stem,  f.  127  ;  but  they  are  not 
whorled  independent  of  the  leaves,  and 
are  therefore  more  properly,  with  a  refe- 
rence to  the  leaves,  denominated  axillary 
and  solitary. 

Racemus,/.  128,  a  Cluster,  or  Raceme,  con- 
sists of  numerous  rather  distant  flowers,  each 
on  its  own  proper  stalk,  and  all  connected 
by  one  common  stalk,  as  a  bunch  of  Cur- 
rants, Ribes  riibrum^  EngL  Bot,  t  1289, 
nigrum  J  t.  1291 J  and  Orobus  sylvaticusj 
t.  518,  A  cluster  is  most  generally  droop- 
ing or  pendulous,  and  the  flowers  are  all 
expanded  nearly  at  the  same  time. 

A  compound  racemus  occurs  in  Solaniim 
Dulcamara^  t.  oQ5^  and  an  aggregate  one, 
several  being  gathered  together,  in  Actcca 
racemosa^  Dill.  Elth.  t.  67 ;  but  the  ex- 
ample of  a  bunch  of  Grapes,  quoted  by 
Linnaeus  for  a  racemus^  appears  to  me  a 
true  thyrsus',  see  below. 

Spica,  f.  129,  a  Spike,  bears  numerous 
flowers  ranged  along  one  common   stalk, 
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without  any  partial  stalks,  as  in  Sati/rium 
hircinum^  Engl.  Bot.  t.  34,  Orchis  bifolia^ 
t.  22,  Plantago  major,  t.  1558,  and  mc- 
diay  t.  1559*  Potamogeton  heterophyllumj 
/.  1285,  and  Jluitans,  t.  1286 ;  but  this  is 
80  seldom  the  case,  that  a  little  latitude  is 
allowed.     Veronica  spicata,  t.  2,  therefore, 
/•  130,  and  Ribes  spicatuvi^  t.  1290,  aq 
well  as  tl^e  Common  Lavender,  Lavandula 
SpicOj  are  suBiciently  good  examples  pf  a 
spike,  though  none  of  them  has  entirely 
sessile  flowers ;  and  Linna&us  uses  the  term 
.  in  numerous  instances  where  it  is  still  less 
correctly   applicable.     A   spike  generally 
grows   erect.     Its  mode   of  expansion  is 
much   more    progressive  than  that  of  the 
raceme,  so  that  a  long  period  elapses  be- 
tween the  fading  of  tiie  lowest  flowers  and 
the  opening  of  the  upper  ones.  The  flowers 
are  commonly  all  crowded  close  together, 
or  if  otherwise,  they  form  separate  groups, 
perhaps  whorls,  when  the  spike  is  said  to 
be  either  interrupted,  or  whorled  ;  as  iq 
some  Mints.      In   Sanguisorba   officinalis 
the  spike  begins  flowering  at  the  top.     See 
Capitulum  below. 
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A  compound  spike  is  seen  in  Lavandula 
pinnatOj  Curt.  Mag.  ^  401,  and  L.  abro^ 
tanoides  of  Willdenow. 

Spica  secundoy  a  spike  whose  flowers 
lean  all  to  one  side,  occurs  in  Nardus 
strictay  Engl.  Bat.  t.  290. 

Spicula,  f.  131,  a  Spikelet,  is  applied 
exclusively  to  grasses  that  have  many 
florets  in  one  calyx,  such  florets,  ranged 
on  a  little  stalk,  constituting  the  spikelet, 
which  is  therefore  a  part  of  the  flower 
itself,  and  not  of  the  inflorescence ;  see 
Foa  aquaticGy  t.  1315,  fluitans^  t.  1520, 
Briza  minor  J  U  1316,  &c» 

CJoEYMBUS,  /.  132,  a  Corymb,  is  a  spike 
whose  partial  flower-stalks  are  gradually 
longer  as  they  stand  lower  on  the  common 
stalk,  so  that  all  the  flowers  are  nearly  on  a 
level,  of  which  6/>ir^a  opulifolia^  a  common 
shrub  in  gardens,  is  an  excellent  speci* 
men.  The  Linnaean  class  Tetradynamia 
(exemplifies  this  less  perfectly,  as  Cflfr- 
damine  pratensis^  Engl.  Bot.  t.  116% 
Cheiranthus  sinuatuSj  t.  46*2,  and  the  com- 
pon  Cabbage,  Brassica  ^leracea^  U  637% 
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in  •which  the  corymhus  of  flowers  become i 
a  racemus  of  fruit,  as  happens  also  in  that 
section  of  the  Veronica^  entitled  by  Lin- 
n»us  corymboso-racemosa.  The  flowers  of 
Yarrow,/.  133,  Achillea,  t  757  and  758, 
and  several  others  of  the  compound  class, 
as  well  as  the  Mountain  Ash,  L  337^  grow 
in  a  corymbose  manner,  though  their  in-? 
florescence  may  not  come  exactly  under 
the  above  definition.  It  is  worthy  of  re- 
mark that  Linnoeus  in  that  definition  uses 
the  word  spica,  not  racemvs^  nor  has  he 
corrected  it  in  his  own  copy  of  Phil.  BoU 
jp.  41,  though  he  has  properly  altered  a 
slip  of  the  pen  in  the  same  line,  petiolii^ 
to  peduHcuIis*.  This  shows  he  did  not 
restrain  his  idea  of  a  spike  absolutely  to 
sessile  flowers,  but  admitted  that  extended 
signification  which  nature  justifies.  Many 
plants  acquire  partial  stalks  as  the  fruit 
advances  towards  niaturitv. 


*  It  might  be  expected  from  the  numerous  learned 
editors  and  copiers  of  this  and  other  works  of  LinuaeuSj 
that  they  should  correct  such  manifest  errors  as  the  abovej 
i^'hich  any  tyro  might  perceive. 
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•'asctculus,/.  134,  a  Fascicte,  is  appli^ta 
flowers  on  little  stalks^  variously  inserted 
end  subdivided,  collected  into  a  cloie  bww 
die,  level  at  the  top,  as  the  Sweet  William, 
fDianthus  harbntm^  Curt.   Mag.  f.  207* 

.  and  D.  Armeria^  EngL  Bot.t.  317* 

Ca^itulum,/.  135,  a  Head  or  Tuft,  bears 
the  flowers  sessile  in  a  globular  form^  as 
Statice  Armeria,  t.  226,  Adoxa  Mo^ha- 
telUnUj  t.  433,  and  Gomphrena  globosa^  the 
Globe  Amaranthus  of  the  gardens. 

Perhaps  the  inflorescence  of  Sanguisorba 
officinalis^  t.  1312,  might  be  esteemed-  a 
capitulum^  because  its  upper  flowers  come 
first  to  perfection,  as  in  Adoxa^  which 
seems  contrary  to  the  nature  of  a  spike ; 
but  it  does  not  appear  that  al]  capitate 
flowers  expand  in  the  same  way,  and  iScrn- 
guisorba  canadensis  has  a  real  spike,  flow- 
ering in  the  usual  manner,  from  the  bottom 
upwards.  So  Allium  descendens^  Curt. 
Mag.  t.  251,  opens  its  upper,  or  central, 
flowers  firsty  contrary  to  the  usual  order -in 
its  genus;  both  which  instances  prove  such 
a  diversity  to  be  of  small  moment. 
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UmbellA)  an  Umbel,  for  which  some  aur 
thors  retain  the  obsolete  old  English  name 
of  Rundle.  Jn  this  several  flo wer-stalks^  or 
rays,  nearly  equal  in  length,  spread  from 
one  common  centre,  their  summits  forming 
a  level,  convex,  or  even  globose  surface, 
more  rarely  a  concave  one.  When  each 
ray  is  simple  and  single-ilowered,  it  is  called 
a  simple  umbel,/.  136,  as  those  of  Allium 
ursinum^  EngL  Bot.  t.  122,  Ivy,  t.  1267f 
Tri^nula  veiis^  t.  5,  farinosa^  U  6,  elatiar^ 
U  513,  and  Eucalyptus  resiniferaj  Esot 
Bot.  t.  84.  In  a  compound  umbel  each 
ray  or  stalk  mostly  bears  an  umhellula^  or 
partial  umbel,  as  Athamanta  Libanotis^ 
Engl.  Bot.  tf  138.  This  is  usually  the 
case  in  the  very  natural  order  of  plants 
called  umbelliferous,  /.  138,  to  which  the 
last*mentioned,  as  well  as  the  common 
Carrot,  Parsnep,  Parsley,  Hemlock,  &c, 
belongs. 

A  few  only  of  this  order  have  simple  um- 
bels, as  Hifdrocotyle  vulgaris^  t.  751,  and 
the  curious  J  s/ran/iVf,/.  137^  and£rioca&r, 
Exot.  Bot.  t.  76 — 79.  In  Euphm^bia  the  um- 
Isel  is  di0erently  compounded^  consisting  of 
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3,  4)  5  or  numerous  rays,  each  of  which 
is  repeatedly  subdivided,  either  in  a  three- 
fold or  forked  manner.  See  Engl.  Bof. 
t.  883,  959,  ^c. 

Cyma,/.  139?  aCyme,has  the  general  appear- 
ance of  an  umbel,  and  agrees  with  it  so  far 
that  its  common  stalks  all  spring  from  one 
centre,  but  differs  in  having  those  stalks 
variously  and  alternately  subdivided.  Ex- 
amples are  found  in  Viburnum^  EngL  Bot. 
f.  331,  332,  and  the  common  Laurusti- 
nus,  as  also  in  SambucuSj  Elder,  t.  475, 
476*  Tliis  mode  of  inflorescence  agrees 
with  a  corymhm  also  in  general  aspect,  but 
•in  the  latter  the  primary  stalks  have  no 
common  centre,  though  the  partial  ones 
may  sometimes  be  umbellate,  which  last 
case  is  precisely  the  reverse  of  a  cyma. 

Panicula,  /.  140,  a  Panicle,  bears  the 
flowers  in  a  sort  of  loose  subdivided  bunch 
or  cluster,  without  any  order.  When  the 
stalks  are  distant,  it  is  called  diffusa^  a 
lax  or  spreading  panicle,  as  in  Saxifraga 
umbrosa^  t.  663,  so  frequent  in  gardens 
under  the  name  of  London  Pride,   and 
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$.Geum^  1. 1561,  but  particularly  id  ofaiiy 
grsisses,  as  the  comoiion  cultivated  Oat,  and 
Avena  strigomy  /.  .1266;  in  thi*  tribe  the 
branches  of  the  panicle  are  mostly  aemi- 
verticillate ;  see  Aira  aquatica^  t.  15o7- 
A  divaricated  panicle  is  still  more  spread- 
ing, like  those  of  Pniianthes  muralhj 
t.  457,  and  Spergula  arvemis^  /.  1535; 
the  last  being  dichotomous  or  forked.  A 
dense  or  crowded  panicle,  caarctata^  is 
observable  in  Milium  lendigerum,  /•  1  lOT, 
and  Agrostis  stoloniferaj  1. 1 532,  but  pbll 
more  remarkably  in  Phleum  paniculatumf 
t.  10779  whose  inflorescence  looks,  at  first 
sight,  like  a  cylindrical  spike,  but  when 
bent  to  either  side,  it  separates  into 
branched  lobes,  constituting  a  real  pa- 
nicle. 

TiiYRsrjs,/.  141,  a  Bunch,  is  a  dense  qr  close 
panicle,  more  or  less  of  an  ovate  figure,  of 
which  the  Lilac,  Syringa  vulgaris^  Curt 
Mag.  t.  183,  T'ussilago  hybrida  and 
Fe tallies,  Engl.  Bot.  t.  430,  431,  are 
examples  cited  by  Linnaeus.  I  presumt* 
likewise  to  consider  a  bunch    of  ^  graptS 
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Vitis  vinifera^  as  a  true  thyrsus^  to  the 
characters  and  appearance  of  which  it  cor- 
rectly answers.  Its  ultimate  terminations 
are  sometimes  obscurely  umbellate,  espe- 
cially while  in  blossom,  which  is  no  ob- 
jection here,  but  can  never  be  the  case  in 
a  racemuSj  whether  simple  or  compound. 
See  Raccmus. 

Of  simple  flower-stalks,  whether  solitary 
or  clustered,  radical  or  cauline,  axillary, 
lateral  or  terminal,  we  have  already  spoken. 

Linnaeus  remarks  that  the  most  elegant 
;ipecific  characters  are  taken  from  the  in- 
florescence. Thus  the  Apple,  Engl.  Bof. 
L  179>  and  the  Pear,  form  two  species  of 
JPynin,  so  far  at  least  a  most  natural  genus, 
the  former  of  which  bears  an  umbel,  the 
latter  a  corymb.  Pt/rola  unijlora^  t.  146, 
tecundoy  t.  517>  and  umhttlata^  Curt.  Mag. 
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t.  778,  ai'e  admirably  distinguished  by  their 
Mveral  forms  of  inflorescence. 
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CHAPITER  XIX. 


OP   THE    FLOWER   AND    PllUIT. 

riAViNG  examined  the  general  structart 
and  external  form  of  plants^  we  now  come  to 
more  important  and  even  essentidi,  though 
more  transitory  organs — the  flower  ami  froitt 
or  parts  of  fructification.  By  these  each 
species  is  perpetually  renewed  without  limits, 
80  far  at  least  as  the  observation. of  mankind 
has  reached  ;  while,  as  we  have  already  men- 
tioned, all  other  modes  of  propagation  are 
but  the  extension  of  an  individual,  and  sooner 
or  later  terminate  in  its  total  extinction* 

Nothing  can.be  more  happy  than  the  Lin* 
na^an  definition  of  these  organs;  Phil.  Bot. 52. 
"  The  fructification  is  a  temporary  part  o 
vegetables,  destined  for  the  reproduction  o 
the  species,    terminating  the  old  individuaT 
and  beginning  the  new/' 


OP  THK  ttOWBm  AKO  FRUIT.  MM? 

Pliny  had  long  ago  beauttfiUy  said  that 
^  blossoms  are  the  joy  of  trees^  iu  bearing^> 
which  they  assume   a  new  aspect,  Vyein^ 
witii  each  other  in  the  luxuriaixei .  and  vflh/ 
rie^  of  their  colours/'     Linnaeus  has^  justly, 
applied  this  to  plants  in  general,  and,  imr; 
proving  upon  the  idea,  he  considers  their 
herbage  as  only  a  mask  or  clothing,  by  ho. 
means  indicative  of  their  true  nature  or  cha^ 
racter,  which  can  be  learned  from  the  flower 
and  fruit  alone. 

^Mr.  Knight  has  traced  his  central  vessels, 
by  which  the  sap  is  conveyed  from  the  root, 
into  the  flower  and  fruit.  On  the  returning 
0ap  in  the  bark  of  these  parts  he  has  not  been 
able  to  make  any  distinct  observation ;  but 
he  has  determined  that  no  matter  of  increase 
is  furnished  from  the  flowers  or  their  stalks, 
as  from  leaves,  to  the  part  of  the  branch  be- 
low them,  nor  indeed  to  any  other  part,  PhiL 
Tr ans.  for  IQOl^ p.  540.  There  can  be  no  doubt 
that  certain  parts  of  the  flower,  which  we  shall 
presently  describe,  perform  functions  respect- 
ing air  and  light  analogous  to  those  of  leaves, 
but  entirely  subservient  to  the  benefit  of  the 
flower  and  fruit.     Their  secretions,  formed 
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om  the  returmng  sap,  are  confined  to  tfaeir 
>wn  purposes.  As  soon  as  these  are  acconi'' 
pUshed,  a  decided  separation  of  vessels  takes 
jriace,  and  the  ripe  fruity  accompanied  per* 
haps  by  its  staik,  falls  from  the  tree.  Dr. 
Hales  tried  in  vain  to  give  any  flavour  to 
fruit  by  the  most  penetrating  and  volatile 
fluids  conveyed  through  the  sap- vessels;  for 
the  laws  of  secretion  are  absolute  in  the  or- 
gans of  the  flower,  and  their  a  arious  results 
are,  if  possible,  more  strikingly  distinct  than 
even  those  we  have  contemplated  in  the  leaves. 
.  It  is  scarcely  necessary  to  repeat  that  the 
fructification  is  essential  to  vegetables.  A 
plant  may  be  destitute  of  stem,  leaves,  or 
even  roots,  because,  if  one  of  these  parts,  be 
wanting,  the  others  may  perform  its  func- 
tions, but  it  can  never  be  destitute  of  those 
organs  by  which  its  species  is  propagated. 
Hence,,  though  many  individual  plants  may 
be  long  without  blossoms,  there  are  none,  so 
far  as  nature  has  been  thoroughly  investi- 
gated, that  are  not  capable,  in  favourablt 
circumstances,  of  producing  them,  as  well  as 
seeds;  to  whose  peiiection  the  blossoms  them- 
selves are  altogethtr  subservient. 
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Linnaeus  distinguishes  seven  parts  of  fruc- 
tification,  some  of  which  are  essential  to  the 
very  nature  of  a  flower  or  fruit,  others  not 
so  indispensably  necessary,  and  therefore  not 
aniversaL 

L  CalyXj  the  Calyx  or  Flower-cup,  generally 
resembling  the  leaves  in  texture  and  co- 
lour, and  forming  the  outermost  part  of  a 
flower.  This  is  not  essential,  and  is  often 
absent* 

n.  Corollaj  the  Corolla,  or  more  delicate 
coloured  internal  leaf  or  leaves,  properly 
petahf  of  a  flower,  likewise  not  essential. 

III.  Stameuj  or  Stamina^  the  Stamen  or 
Stamens,  commonly  of  a  slender  or  thread- 
like form,  bearing  some  kind  of  knob  or 

•  cellular  body,  and  ranged  internally  with 
respect  to  the  Corolla^  These  are  es* 
sentiaL 

IV*  PisHUumj  or  Pistillaj  the  Pistil,  or  Pistils, 
in  the  centre  of  the  flower,  consisting  of 
the  rudiments  of  the  fruit,   with  one  or 


V.  Piri'yirp.^fru  rl-r  Seefr^esseL  «  a  psifj, 


»    •     ••    - 


i^  titr:  y>ie  err  i  o:*  aii  ibe  otlitf  pans. 
VJI.  Htr:rTftaculum.  the  ReceDtacle,  baas  or 


yy.ui  or  connection,     inis  xno^t 
rii y  )ie  pre^^ent  in  some  tbrm  or  other. 

I.  Calvx.     'Jiie  Flower-cup,  or  more  cor- 

rf'Ctlv  flit-  t-\ternal  coverinj;  of  the  flover, 
vJien  present,  uas  originally  divided  by 
Liunic'us  into  «»even  kinds,  some  of  which 
.  are  more  justly  no  denominated  than  tbe 
otiiers,  and  I  have  ventured  to  make  an 
alteratioii  in  his  list. 

1.  Perlanthium^f.1^2.  Calyx,  properly  and 
commonly  80  called,  when  it  is  contiguoua 
to  and  makes  a  part  of  the  flower,  as  the  five 
screen  leavf^s  which  encompass  a  RosCf  in- 
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cliiding  their  urn-shaped  base ;  the  two 
green  bristly  ones  which  enfold  the  bud 
in  Glaiicium  luteumj  FL  Brit  Engl.  Bot. 
t.  8 ;  the  tubular  part,  comprehending  the 
scales  at  its  base,  in  the  Pinks,  t.  61,  62, 
or  the  globular  scaly  cup  in  CentatireOj 
t.  56.  The  Tulip,  t.  63,  is  a  naked  flower, 
having  no  calyx  at  alL 

This  part  is  of  an  infinite  variety  of 
forms  in  different  genera^  being  either 
simple  or  compound,  divided  or  undivided, 
regular  or  irregular.  In  some  instances  it 
is  permanent  till  the  fruit  is  ripe,  in  others 
it  falls  even  before  the  flower  is  well  ex- 
panded. 

Some  genera  have  a  double  perianthium^ 
a«  MalvOy't.  671,  or  even  a  triple  one,  as 
Scabiasa^  ^.  ISIL 

2.  Tnvolucrum^f.  143.  Involucre  of  Professor 
Martyn  ;  but  I  generally  retain  the  Jjutin 
termination.  This  is  remote  from  the  flower, 
and  can  scarcely  be  distingnished  clearly 
from  a  Bractea.  The  term  was  fin^t 
adopted  by  Linnaeus,  at  the  suggestion  of 
liis  friend  Artedi,  in  order  to  distinguish 
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the  genera  of  umbelliferous  plants^    for 
which  purpose  the  latter  deemed  the  part 
in  question  very  important.     But  accord- 
ing to  the  laws  which  Linnaeus  had  laid 
down,  the   parts  of  the  flower  and  fruit 
'alone  were  to  afford  generic    characters, 
and  the  most  sound  botanists  have  ever 
since  kept  to  this  rule,  with  infinite  advan- 
tage over  less  correct  ones,  however  ready 
to  derive  ideas  respecting  the  natural  habit, 
and  secondary  characters,  of  a  genus,  not 
only  from  the  inflorescence  and  bracteas. 
but  even  from  the  leaves,  stipulas,  or  othe 
parts.  Linnaus  and  Artedi,  therefore,  wen 
obliged  to  consider  the  Intolucra  and  inv 
Incellaj  the  fonrier  accompanying  the  g 
neral  and  the  latter  the  partial  umbels,  ^r^  3 
a  sort  of  calyx,  and  the  umbel  altogether  -^m.s 
one  aggregate  flower,  composed  of  flore^^ 
united  by  a  common  radiated  receptaci^, 
Consequently  a  cyme  must  be  considereci 
in  the  same  light ;  nor  are  reasons  wantia 
in  support  of  this   hypothesis,  which  m' 
shall  consider  after  having  first  explaine 
all  the  parts  of  fructification. 

In  EuphorbiOj  however,  the  term  bractr 
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would  surely  be  more  proper  than  involu* 

crum  or  involucellum^  as  is  evident  from 

a  consideration  of  the  inflorescence  of  the 

whole  genus,  so  very  different  in  different 

species.     In  £.  Peplisy  and  many  others, 

the  flowers  are  solitary  and  as^illary ;  in 

others  again,  as  E.  amygdaloidesj  Engl. 

Bot.  t,  256\  and  CharaciaSj  t.  442,  some 

flower-stalks  are  umbellate,  some  mattered ; 

and  the  subdivisions  of  the  umbel  in  all 

are  ultimately  forked,  that  is,  of  a  nature 

between   umbellate  and  scattered.      Hiis 

genus  has,  moreover,    a  proper  calyx  or 

perianthium  of  a  most  distinct  and  pecu- 

iiar  nature.     Some  species  of  ^ne/iioyie,   a 

genus  destitute  of  a  perianthium^  are  said 

by  Linnaeus  to  have   an   involucritmj  as 

A.  Pulsatilla,  /•  51,  for  which  the  name 

of  bractea  would  be  vastly  more  correct, 

though  in  A.  Htpatica,  Curt.  Mag.  1. 10, 

it  is  placed  so  near  the  flower  as  to  seem  a 

part  of  it,  which,  however,  is  really  not  the 

case. 

The  name  of  Jnvolucrum  is  applied  by 
Gleditsch   to  the  membrane  covering  the 
fructification  of  ferns^.  144, 145 ;  nor  have  I, 
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*  in  studying  this  part  with  pecuiiar  attention 
in  order  to  reform  the  genera  of  these  plants, 
see  Tracts  relating  to  Natural  History^ 
i>,215,  found  reason  to  contrive  any  new 
appellation.  My  learned  friends  Willdenow 
and  Swartz  have  judged  otherwise,  calling 

•  this  membrane  the  indtmum^  or  covering; 
which  seems  to  me  altogether  superfluous. 
See  its  various  forms  in  Engh  Bot.  1. 1458 — 
60,  1150,  1159,  1160,  &c. 

3.  Amentumjf.lAd.  Catkin, denominated  by 
authors  before  Linnaeusj'w/ws,  nucamentum^ 
or  catulus;  consists  of  a  common  recep* 
tacle  of  a  cylindrical  form  beset  with  nu* 
nierous  scales,  each  of  which  is  accom- 
panied by  one  or  more  stamens  or  pistils, 
so  that  ihe  M'hole  forms  an  aggregate 
flower.  The  receptacle  itself  and  the  bases 
of  the  scales  are  firmly  united,  and  the 
whole  catkin  falls  off  entire,  except  that 
in  some  instances  the  upper  part  of  each 
scale  withers  away,  as  in  the  Willow  genus, 
Salix,  Engl  Bot.  t.  1388—90,  1402—4, 
&c.,  the  seed-vessels  in  that  genus  being 
quite  distinct  from  the  scales*      In  others, 
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the  whole  scale  remains,  enlarges,  hardens, 
and  protects  the  seed,  as  in  Pinns^  the  Fir 
tribe.  Such  is  the  case  with  catkins  of 
fertile  flowers,  which  are  necessarily  per- 
manent till  the  seed  is  ripe ;  barren  one« 
iall  as  soon  as  the  stamens  have  performed 
their  office.  Every  catkin  consists  gene- 
rally of  either  one  kind  of  flower  or  the 
other.  There  are  few  certain  and  invari- 
able instances  of  stamens  and  pistils  in 
the  same  catkin,  that  circumstance  oc- 
curring chiefly  in  a  few  species  of  Salix 
and  Carex;  nor*  is  Typha^  t.  1455 — 7f 
an  exception  to  this.  Examples  of  barren- 
flowered  catkins  are  seen,  not  only  in  Salix 
and  Finus^  but  in  several  plants  whose 
fertile  or  fruit-bearing  flowers  are  not  cat- 
kins, such  as  the  Walnut,  and,  unless  I  am 
much  mistaken,  the  Hasel-nut,  /.  723. 
Each  nut  or  seed  of  the  latter  has  a  per- 
manent coriaceous  calyx  of  its  own,  inad- 
vertently called  by  Gaertner  an  involucrum^ 
though  he  considers  the  whole  as  an  amen- 
tum^  which  this  very  calyx  proves  it  not 
to  be*.  Humulits^  the  Hop,  t.  427j  has  a 
catkin  for  the  fertile  flower  only. 

•  It  appears  moreover  that  Carpinus,  the  Hornbeafn^ 
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4f  Spatka^  f.  147*  Sheath,  a  covering  which 
bursts  longitucjinally,  and  is  more  or  less 
remote  fronj  tlje  flower.  This  is  exempli- 
fied in  the  Snow-drop,  Galanthus  nivalis^ 
t.  l67f  the  various  species  of  Iiarcis$u$^ 
t.  IT,  276  and  276,  and  the  Arum^  i.  1298. 
The  Spatha  of  the  latter  encloses  a  Spadix^ 
or  elongated  receptacle,  common  to  many 
flowers,  according  to  the  genuine  Linnsean 
idea  of  this  kind  of  calyx,  taken  from  Palm- 
trees.     In  these  th^  Spadix  is  branched. 

5.  Glumoyf.  148.  Husk,  the  popular  calyx  of 
Grasses  and  Grass-like  plants,  of  a  chafiy 
texture.  These  husks  are  usually  com- 
pressed, embracing  each  other  at  the  base, 
as  in  P/ileum  pratcnse^  t  1076.  Some- 
times they  are  depressed,  flattened  verti- 
cally, as  in  Briza,  t.  540  and  1316.  To 
the  husk  belongs  the  A  rista^  f.  149)  Beard 
or  Awn,  a  bristle-shaped  appendage,  usually 
spiral,  and  possessing  the  property  of  au 
hygrometer.    This,  however,  is  not  always 

has  hitherto  erroneously  been  supposed  to  have  an  flwea- 
tum  for  the  fertile  flower.  The  true  nature  of  the  cover- 
ing of  the  seedi  as  well  as  of  the  codidiou  stalky  proves 
it  otherwise. 
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present,  even  in  different  individuals  of 
the  same  species. 

**  Unfortunately  for  the  science^ 
On  the  awn  there  's  no  reliance.*' 

So  says,  or  rather  sings,  with  niore  truth 
than  sublimity,  the  ingenious  author  of 
the  Flora  Lojidinensis ;  fasc.  6,  t.  8. 

The  spiral  kind  of  awn  is  most  frequently 
attached  to  the  Coroli  of  grasses,  which  is 
precisely  of  the  same  husky  nature  as  their 
calyx,  and  is,  by  some  botanists,  consider- 
ed as  such.  Specimens  oi  glumce  mnticcBj 
beardless  husks,  are  seen  in  Phalaris  ca- 
nariensis,  Engl.  Bot.  t.  1310,  and  glumtt 
aristatte^  awned  ones,  in  iMgurus  ovatus^ 
I.  13S4,  and  Stipa  pennatch  '•  1356. 

6.  Tevichatium^f.  150.  A  scaly  Shetith,  invest- 
ing the  fertile  flower,  and  consequently  the 
base  of  the  fruit-stalk,  in  some  Mosses.  In 
the  genus  Hupnvm  it  is  of  great  conse- 
quence, not  only  by  its  presence,  constituting 
a  part  of  the  generic  character,  but  by  its 
differences  in  shape,  proportion,  iM.d  ruc- 
ture,   serving   frequently    to   discriminate 
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species.  See  Engl.  Bot.  U 1037 — 9, 1 182, 
1445 — 8,  &c. ;  see  also  the  same  part  in 
NeckerOj  t.  1443,  4.  Linnaeus  appears  by 
his  manuscripts  to  have  intended  adding 
this  to  the  different  kinds  of  calyx,  though 
it  is  not  one  of  the  seven  enumerated  in 
his  printed  works.  Nor  is  he,  surely,  cor- 
rect in  allowing  it  to  the  genus  Junger* 
mannia.  The  membranous  part  which  he 
there  calls  pcrichcctiitm  is  strictly  analo* 
gous  indeed  to  the  calyptra^f.  151,  152  b, 
or  veil  of  real  moss'es,  esteemed  by  him  a 
kind  of  calyx;  but  as  I  presume  with  Schre- 
ber,  to  reckon  it  rather  a  corolla,  and  Hed* 
wig  once  thought  the  same,  and  as  Junger^ 
mannia  has  more  or  less  of  a  real  calyx 
besides,  f.  152  a,  see  Engl.  Bot.  t.  7  7 If 
&c.,  I  would  no  longer  apply  the  term 
perichaiiinn  to  this  genus  at  all. 

_  «  _ 

The  part  called  calyptra  being  removed 
from  the  list,  as  being  a  corolla,  the  perU 
chcjctium  takes  its  place  among  the  seven 
kinds  of  calyx.  We  lay  less  stress  upon 
this  coincidence  than  Linnaeus  might  have 
done,  when,  according  to  tlie  fashion  of 
the  times,  he  condescended  to  distribute 
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his  immortal  Philosophia  Botanica  into 
12  chapters  and  36a  sectidns,  and  reckoned 
seven  parts  of  fructification  as  well  as  seven 
species  of  calyx. 

^.  Volva^f.  153.  Wrapper,  or  covering  of  the 
Fungtis  tribe,  of  a  membranous  texture, 
concealing  their  parts  of  fructification,  and 
in  due:  time  bursting  all  round,  forming  a 
ring  upon  the  atalk>  as.  in  Agaricus  pro* 
cerusj  Sowerb.  Fung.  /.  190,  and  A.  cam-- 
pestris^  the  Common  Mushroom,  t.  305 ; 
such  at  least  is  the  original  meaning  of 
this  term,  as  explained  in  the  Phil.  Bot. ; 
but  it  has  become  more  generally  used, 
even  by  Linnaeus  himself,  for  the  more 
fleshy  external  covering  of  some  other 
Fungiy  which  is  scarcely  raised  out  of  the 
ground,  and  enfolds  the  whole  plant  when 
young,  f.  154.  See  Agaricus  volvacew^ 
t.  1,  and  Lycoperdon  fomicatumj  t.  198  ; 
also  the  very  curious  L.  phalloides,  t.  390,. 
now  made  a  distinct  genus  by  the  learned- 
Persoon,  under  the  name  of  Batarrea. 
phalloides. 
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Linnaeus  adopted  front  Coesalpinus  the  opn 
nion  that  the  Calyx  proceeded  from  the  bark, 
like  the  leaves,  because  of  its  similarity  in 
colour  and  texture  to  those  organs.  He  even 
refined  upen  the  original  idea^  and  supposed 
this  part  to  proceed  from  the  outer  bark,  while 
the  more  delicate  corolla  originated  in  die 
liher.  What  is  now  known  of  the  physiology 
of  the  bark,  as  explained  in  several  of  our 
preceding  chapters^  renders  this  hypctheos 
totally  inadmissible. 

The  knowled;7;e  of  the  real  use  of  leaves, 
see  chapter  1 6,  may  however  throw  some  light 
upon  that  of  the^  calyx.  Besides  protection 
of  the  flower  from  external  injuries,  which  is 
one  evident  use  of  tl  Is  nart,  it  appears  highly 
probable  that  it  mn  v  often  contibute  to  the 
growth  and  strength  of  the  stalk  which  sup- 
ports it,  as  the  leaves  do  to  that  portion  of 
branch  below  them.  Tlie  sUilk  often  swells 
conaiderabl}'^  during  the  growth  of  the  tiower, 
especially  just  below  the  calyx,  becoming 
more  woody,  an  alteration  frequently  nece:?- 
sary  for  the  support  of  the  ripening  fruit. 
When  the  calyx   falls  very  early,  as  in  tbf 
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Poppy  tribe,  Papaver  and  Glauciumy  t  can- 
not find  that  the  flower-stalk  is  subsequently 
enlarged)  nor  in  any  manner  altered ;  while 
in   genera  without  number,  whose  calyx  is 
permanent,  the  stalk  becomes  not  only  more 
vwoody^  but  often  considerably  thickened. 

IL  Corolla.  The  Corolla,  vulgarly  called 
the  leaves  of  the  flower,  consists  of  those 
more  delicate  and  dilated,  generally  more 
coloured  leaves,  which  are  always  internal 
with  respect  to .  the  calyx,  and  constitute 
the  chief  beauty  of  a  flower.  In  the 
Rose  the  Corolla  is  red  and  fragrant; 
in  the  Violet  purple;  in  the  ^rimrosi 
yellow. 

This  term  includes  two  parts,  the  Petal, 
Pttohim^  and  the  Nectary,  Nectarium. 
The  former  is  either  simple,  as  in  the  Prim* 
rose,  in  which  case  the  Corolla  is  said  to 
be  monopetalous,  of  one  petal ;  or  com- 
pound, as  in  the  Rose,  in  which  it  is  poly- 
petalous,  of  several.  The  Nectary  is  some- 
times a  part  of  the  petal,  sometimes  sepa* 
rate  from  it. 

A  monopetalous  Corolla  consists  of  two 
parts ;  the  tube,  iubus^  the  cylindrical  part 
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enclosed  in  the  calyx  of  the  Pripoirose ;  and 
the  limb,  limbusy  u^hich  is  the  horizontal 
spreading  portion  of  the  same  fiower>^'.  155. 
The  analogous  parts  of  a  polype talous  Co- 
roUa,  as  in  the  Wallflower  or  Stock,/*.  156, 
are  named  the  claw,  unguis j  jfl  157  9f  9SiA 
the  border,  lamina^  b. 

The  Corolla  is  infinitely  diversified  in 
fonn  in  different  genera^  whence  Tourae- 
fort  and  Rivinus  derived  their  methods  of 
arrangement.  It  is  called  regular  when 
its  general  figure  is  uniform,  as  in  the  Rose, 
the  Piqk^the  Columbine,  ^^t/i/f^ia  vuU 
garisyEngL  Bof.  t.  297,  ^^id  Geniiima 

.-  Fneumonantht^  t.  20;  irregular  when 
otherwii^e,  as  the  Violet,  t.  6l9,  G20,  Dead- 
nettle,  t.  768,  and  Lathyrusj  L  805  and 
1108.  An  equal  Corolla,  /.  15(5,  is  not 
only  regular,  but  all  its  divisions  are  of  one 
size,  like  those  of  the  Primrose,  /.  5,  C^m- 

.  pajiula,  t.  12,  or  Saxifraga^  *..  9;  an  un- 
equal one, /I  158,  is  when  some  segments 
are  jalternately  smaller  than  tlie  others,  as 

.  in  ButomuSj  I.  651,  or  otherwise  different, 
as  in  Aquilegia,  t.  297.  It  is  by  no  meanj^ 
always  necessary,  in  defining  characters  of 
genera,  to  use  these  last  terms,   it   being 
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sufficient  in  general  to  say  that  a  Corolla 
is  regular  in  opposition  to  one  that  is  irre- 
gular ;  niore  especially  as  some  species  of  a 
genus  may  possibly  have  an  equal  corolla, 
others  an  unequal  one. 

The  most  usual  shapes  of  a  monopetalous 
corolla  are 
campanulataj  f.   159>  bell-shaped,   as  in 

Campanula^  ^.13. 
infundibuUformis^  f.  l60,   funnel-shaped, 

Pulmonaria,  t.  118. 
hypocrateriformis^  f.  155,  salver-shaped, 

Primulaj  t.  4. 
rotaia^  wheel-shaped,  that  is,  salver-shaped 

with  scarcely  any  tube,  Borago^  U  36. 
Ttngens^f.  l6l,  ringent,  irregular  and  gap- 
ing Uke  the  mouth  of  an  animal,  La- 
tnium^  t.  768 ;  called  by  former  bota- 
nists labia ta 9  lipped. 
personata,/.  162,  personate,  irregular  and 
closed  by  a  kind  ofpBldLtejAntirrhinumy 
1. 129-    Those  of  a  polypetalous  one  are 
cruciformisj  f.  156,  cruciform,  regular  and 
like  a  cross,  Dkntaria^  t.  309,  andC/ief- 
rantkusj  t.  462. 
rosacea^  rosaceous,  spreading  like  a  rose> 
Dryas^  t.  451. 
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papiliojiaceGj  f.  l63,  papilionaceous,  irre- 
gular and  spreading,  somewhat  like  a 
butterfly,  LathpniSjt  1108.  The  vari- 
ous petals  which  compose  such  a  flower 
are  distinguished  by  appropriate  names, 
as  vexillumyf.  164,  standard,  the  large 
one  at  the  back ;  aUe^f.  165,  wings,  the 
two  side  petals ;  and  carina^f.  166^  the 
keel,  consisting  of  two  petals,  united  or 
separate,  embracing  the  internal  organs, 
f.  167«  In  Trifolium  all  the  petals  are 
sometimes  united  into  one  at  the  lower 
part. 

incompleta,  incomplete,  when  parts,  wMch 
analogy  would  lead  us  to  expect,  are 
deficient,  as  in  Amorpha^  a  papilionace- 
ous flower  apparently,  but  consisting  of 
the  vexillum  only ;  or  Rittera  of  Schre- 
ber,y.  l68,  a  rosaceous  one  with  a  single 
lateral  petal,  seeming  as  if  four  others 
had  been  stripped  off: 

It  is  remarkable  that  irregular  flowers  some- 
times vary  to  regular  ones  in  the  very  same 
plant,  as  in  Bignonia  radicansy  Curt. 
Mag.  t.  485  ;  and  Antirrhinum  Li^ 
naria^  f.  I69,  Engl.  Bot.  t.  608  and 
260. 
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Linnaeus  was  of  opinion  that  the  Corolla 
originated  from  the  Liber  or  inner  bark,  as 
the  Calyx  from  the  outer,  but  this  cannot  be 
defended  now  the  real  physiology  of  the  bark 
is  better  understood. 

The  whole  use  and  physiology  of  the  Co- 
rolla have  not  yet  been  fully  explained.  As 
a  protection  to  the  tender  and  important  parts 
within,  especially  from  wet,  its  use  in  many 
cases  is  obvious,  but  by  no  means  in  all. 
Linnaeus  imagined  it  to  serve  as  wings,  to 
waft  the  flower  up  and  down  in  the  air,  and 
80  to  promote  the  functions  of  the  Stamens 
and  Pistils,  as  will  hereafter  be  described ; 
nor  is  this  opinion  unfounded. 

Sprengel  has  ingeniously  demonstrated,  in 
some  hundreds  of  instances,  how  the  Corolla 
serves  as  an  attraction  to  insects,  indicating 
by  various  marks,  sometimes  perhaps  by  its 
scent,  where  they  may  find  honey,  and  ac- 
commodating them  with  a  convenient  resting- 
place  or  shelter  while  they  extract  it.  This 
elegant  and  ingenious  theory  receives  con- 
firmation from  almost  every  flower  we  exa- 
mine.    Proud  man  is  disposed  to  think  that 

<'  Full  mauy  a  flower  ia  bom  to  blush  unseen/' 

s2 
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because  he  has  not  deigned  to  explore  it ; 
but  we  find  that  even  the  beauties  of  the  most 
sequestered  wilderness  are  not  made  in  vain. 
They  have  myriads  of  admirers,  attracted 
by  their  charms,  and  rewarded  with  their 
treasures,  which  very  treasures  would  be  as 
useless  as  the  gold  of  a  miser  to  the  plant  it* 
self,  were  they  not  thus  the  means  of  bringing 
insects  about  it.  The  services  rendered  by 
such  visitants  will  be  understood  when  we 
have  described  all  the  parts  of  a  Aower. 

Besides  the  above  purposes,  I  have  always 
conceived  the  Corolla  to  fulfil  some  important 
office  to  the  essential  parts  of  the  flower  with 
respect  to  air,  and  especially  light.     It  not 
only  presents  itself  in  a  remarkable  mamier 
to  the  sun*beams,  frequently  closing  or  droop- 
ing when  they  are  withdrawn,  but  it  is  so 
peculiarly  distinguished  by  beauty  or  brilli-- 
.   ancy  of  colour,  that  one  cannot  but  think  its- 
functions  somewhat  different  from  those  of 
the  leaves,   even  with   regard  to  Ught  itself 
Dr.  Darwin   calls  the  Corolla  the   lungs 
the  stamens  and  pistils,  and  with  great  pro- 
bability, for  they  abound  iu  air-vessels.    But* 
when  we  consider  the  elaborate  and  peculiar 
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secretions  of  a  flower,  the  elastic  and  inflame 
mable  polltn^  the  honey,  and  the  exquisitely 
volatile  perfume,  as  we  know  from  the  curious 
discoveries  of  modern  chemistry  how  great 
a  share  light  has  in  the  production  of  such, 
we  cannot  but  conclude  that  the  petals  must 
be  of  primary  importance  with  respect  to  their 
secretion  by  its  means- 

Sometimes  the  Corolla  is  very  short-lived ; 
somtimes  very  lasting,  even  till  the  fruit  is 
perfected,  though  mostly  in  a  faded  condi- 
tion. In  double  flowers  I  have  observed  it 
to  be  much  more  durable  than  in  single  ones 
of  the  same  species,  as  Anemones  and  Pop- 
pies, because,  as  I  conceive,  of  its  not  having 
performed  its  natural  functions,  the  stamens 
and  pistils  of  such  flowers  being  obliterated, 
or  changed  to  petals ;  hence  the  vital  prin- 
ciple of  their  corolla  is  not  so  soon  exhausted 
as  usual.     Fhil.  Tram,  f 07*  1788,  jp.  165- 

The  Corolla,  as  already  observed,  is  not 
essential.  Whatever  its  functions  may  be, 
they  can  be  occasionally  peribrnxd  by  the 
Calyx  perhaps,  or  even  by  the  Filaments  of 
the  Stamens  ;  as  those  of  leaves  are,  in  leaf» 
less  plants,  by  the  stems.  When  a  flower 
has  only  one  covering,  it  is  not  always  easy 
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to  say  whether  that  be  a  Calyx  or  Corolla. 
Wlien  green  and  coarse  in  texture  like  the 
former,  we  call  it  so,  as  in  Chenopodiumy 
Engl  Bot.  t.  1033,  and  1721—4,  and  the 
natural  relationship  of  this  genus  to  Polygo^ 
numj  t.  1044,  989>  756,  &c.,  leads  us  to 
reckon  the  same  part  in  the  latter  a  coloured 
calyx.  On  the  other  hand,  when  the  part 
present  is  delicate  and  finely  coloured,  like 
the  generality  of  Corollas,  we  denominate  it 
such ;  more  especially  if  the  plant  to  which 
it  belongs  be  allied  to  others  that  have  a 
Calyx  besides,  as  in  Tulipay  t.  63,  allied  to 
Leucojunij  t.  621,  which  has  a  Spat  ha.  The 
great  Jussieu  denominates  this  part  in  the 
Tulip  and  other  liliaceous  plants,  however 
beautiful,  a  Calyx.  His  definition  of  a  Corolla 
is  "  that  covering  of  a  flower  which  is  in* 
vested  with  the  calyx,  being  very  rarely 
naked ;  a  continuation  of  the  inner  bark  of 
the  flower-stalk,  not  of  its  cuticle ;  not  per- 
manent, but  mostly  falling  off  with  the  sta- 
mens ;  surrounding  or  crowning  the  fruit, 
but  never  growing  united  with  it;  and  having 
its  parts  or  segments  for  the  most  part  alter- 
nate with  the  stamens,  which  are  equal  to 
them  in  number.''     By  this  rule  the  tube  and 
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six  segments  of  a  Narcissus,  t.  17>  375  and 
276,  constitute  the  Calyx,  and  then  surely 
what  Jussieu  calls  a  Crown,/.  1476,  and  Lin- 
naeus a  Nectary,  must  be  allowed  the  name 
of  Corolla.  On  the  other  hand,  the  Spaiha 
becomes  a  Bractea.  Consequently  the  whole 
order  of  Liliaceous  flowers  in  general  have  a 
coloured  Calyx  only,  which  seems  hardly 
admissible ;  and  yet  I  cannot  conceal  a  re- 
cent discovery  which  strongly  confirms  the 
opinion  of  my  acute  and  candid  friend.  Two 
species  of  a  new  genus  *,  found  by  Mr.  Men- 
kes on  the  West  coast  of  North  America, 
have  beautiful  liliaceous  flowers  like  an  Aga'- 
panthiiSj  with  three  internal  petals  besides ! 
Tulbaghia  is  a  similar  instance.  I  must  how- 
ever protest  against  the  idea  of  the  Corolla 
originating  exclusively  from  the  inner  bark, 
as  well  as  of  the  cuticle  not  bing  continued 
over  it,  for  reasons  sufficiently  apparent  from 
the  former  part  of  this  work. 

It  is  a  Linna^an  rule  that  the  Stamens 
should  be  opposite  to  the  segments  of  the 
Calyx,  and  alternate  with  the  parts  of  the 

*  I  have  lately,  in  a  paper  to  the  Linnaean  Society, 
named  this  genus  Brodicea  in  honour  of  James  Brodiej 
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Corolla.  Its  author  nevertheless  seems  of 
opinion  that  no  absolute  means  of  distinctioii 
between  these  two  parts  can  be  pointed  out, 
except  colour  ;  of  the  insufficiency  of  which 
he  is  aware.  If  however  the  Corolla  pertbrms 
functions  with  respect  to  hght  which  the  Calyx 
does  not,  and  those  functions  are  indicated 
*  by  its  colour,  a  distinction  founded  on  such 
a  principle  is  both  correct  and  philosophical. 
We  must  then  conclude  that  in  mos/ liliaceous 
plants,  not  in  a//,  the  two  organs  are  united 
into  one,  and  indeed  the  outside  is  oflen 
green  and  coarse  like  a  Calyx,  the  inner  co» 
loured  and  delicate ;  witness  Ornithogalum^ 
#.21,  ISO  and  499,  Narthecitim,  I.  535,  &c. 
Linnaeus  has  the  same  idea  respecting  Daphne f 
#.119  and  1381,  and  the  analogy  is  con* 
iirmed  by  Gnidia^  which  is  a  Daphne  with 
petals.  In  Trollius^  t.  28,  and  HelleboruSf 
1.  200  and  613,  Linnaeus  considers  as 
what  Jussieu,  following  Vaillant,  thinks 
Calyx.  Of  these  plants  we  shall  soon  hav< 
occasion  to  speak  again. 

I  cannot  but  consider  as  a  sort  of  CorolL^i^ 
the  Calyptra  or  Veil  of  Mosses,  which 
nceus    reckoned  a  Calyx.      Schreber,  ve 
deep  and  critical  in  his  inquiries  concemiv7^ 
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these  plants,  and  Hedwig,  so  famous  for  his 
discoveries  among  them,  were  both  of  this 
opinion,  though  the  latter  seems  to  have  re- 
linquished it.  The  organ  in  question  is  a 
membranous  hood,  covehng  the  unripe  fruit 
of  these  dmiinutive  vegetables,  like  ajni  ex* 
tinguisher,/.  151 ;  but  soon  torn  from  its  base^ 
and  elevated  along  with  the  ripening  capsule* 
See  EngL  Bot.  t.  558,  &c.  The  great  pe* 
culiarity  of  this  part,  whatever  it  be  called, 
consists  in  its  summit  performing  the  office  of 
a  stigma,  as  Hedwig  first  remarked.  In 
Jungermannia^  f.  152,  t.  771,  &c,,  the  very 
same  part,  differing  only  in  usually  bursting 
at  the  top  to  let  the  fruit  pass,  is  named  by 
Linnaeus  a  perichcetium^  but  very  incorrectly, 
as  we  have  already  hinted. 

Whatever  office  the  Petals  may  perform 
with  respect  to  air  and  light,  it  is  probable  that 
the  oblong  summit  of  the  Spadix  in  Arum^ 
/.  1298,  answers  the  same  purpose.  When 
this  part  has  been  for  a  short  time  exposed 
to  the  light,  it  assumes  a  purplish  brown 
hue,  which  M.  Senebier  seems  to  attribute 
to  the  same  cause  which  he  thinks  produces 
the  great  heat  observed  in  this  flower,  the 
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rapid  combination  of  oxygen  gas  with  the 
carbon  of  the  plant ;  an  hypothesis  hardly 
adequate  to  explain  either. 

Neciarium,  the  Nectary,  may  be  defined 
as  that  part  of  the  Corolla  which  contains  or 
which  secretes  honey.     It  is  perhaps  in  effect 
nearly  universal,  as  hardly  a  flower  can  be 
found  that  has  not  more  or  less  honey,  though 
that  liquor  is  far  from   being  universally,  or 
even   generally,   formed   by   any  apparatus 
separate  from  the  Petals.     In  monopetalous 
flowers,  as  Lamiiim  album  the  Dead  Nettle, 
/•  768,  the  tube  of  the  corolla  contains,  and 
probably  secretes,   the  honey,  without  any 
evident  Nectary.     Sometimes  the  part  under 
consideration  is  a  production  or  elongation  of 
the  Corolla,  as  in  Violets ;  sometimes  indeed 
of  the  Calyx,  as  in  the  Garden  Nasturtium, 
Tropceohnn^  Curt.  Mag.  t.  23  and  98,  whose 
coloured  Calyx,  y.  1 70,  partakes  much  of  the 
nature  of  the  petals.    Sometimes  it  is  distinct 
from  boti),  either  resembling  the  petals,  as  in 
Aquilcgia^f.  IJl^Engl.  Hut.  1. 1297>  or  more 
different,  as   in  Epimcdiuw^    f.    1/2,    173, 
t.  438,  Hclicborus,  t.  200  and  6l3,Aco7iitum, 
the  Common  Monkshood,  and  Dvlphinlumt 
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the  Larkspur.     Such  at  least  is  the  mode  in 
which  Linnaeus  and  his  followers  understand 
the  four  last-mentioned  flowers ;  but  we  have 
already  hinted  that  Jussieu  is  of  a  different 
opinion,  and  he  even  calls  the  decided  Nec- 
tary of  Epimedium  an  internal  petal !  Diffi- 
culties attend  both  theories.     It  seems  para- 
doxical to  call  petals  those  singular  bodies  in 
Aconitunty  f.  174,  like  a  pair  of  little  birds, 
which  are  manifestly  formed  only  to  hold  the 
honey,  and  not  situated  nor  constructed  so  as 
to  perform  the  proper  functions  of  petals ; 
but  on  the  other  hand  Rammculu^y  t.  100, 
515  and  5l6,  one  of  the  same  natural  order, 
has  evident  calyx  and  petals,  which  latter 
have  a  honey-bearing   pore  in   their  claw, 
evincing  their  identity  with  the  less  petaUHke 
Nectaries   just  described.     Other  instances 
indeed  of  Nectaries  in  the  claws  of  petals  are 
found  in  the  Crown  Imperial  and  Lily ;  which 
only  confirms  more  strongly  the  compendious 
construction  of  the  Lily  tribe,  the  leaves  of 
their  flowers  in  these  examples  being  Calyx, 
Petals  and  Nectaries  all  in  one. 

The  most  indubitable  of  all   Nectaries,  as 
actually   secreting    honey,    are    those  of  a 
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glandular  kind.  In  the  natural  order  of 
Cruciform  plants,  composing  the  Linnaean 
class  Tetradynamia^  these  are  generally  four 
green  glands  at  the  base  of  the  Stamens.  See 
Dentaria^  Engl.  Bot.  t.  309,  Sisymbrium^ 
t.  525,  and  Brassica,  t.  637-  In  Salix^ 
t.  1483,  and  Geranium^  t.  322,  75,  &c., 
similar  glands  are  observable  ;  whilst  in 
Pelargonium^  the  African  Geranium,  the 
Nectary  is  a  tube  running  down  one  side  <rf 
the  flower-stalk. 

The  elegant  Parnassiaj  t.  82,  of  which  we 
are  now  acquainted  with  two  new  Americail 
species,  has  a  most  elaborate  apparatus  called 
by  Linnaeus  Nectaries,/.  175,  but  which  the 
cautious  Jussieu  names  Scales  only.   Linnsus 
usually  called  every  supernumerary  part  of  a 
flower  Nectary,  from  analogy  only,  though 
he  might  not  in  every  case  be  able  to  prove 
that   such  parts  produced    honey.     This  is 
convenient  enough  for  botanical  distinctions, 
though  perhaps  not  always  right  in  physio-  — 
logy ;  yet  there  is  nothing  for  which  he  hasiH 
been  more  severely  and  contemptuously  cen- 
sured.    He  was  too  wise  to  answer  illibent-I 
criticism,  or  be  might  have  required  his  ad- 
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vcrsaries  to  prove  that  such  parts  were  not 
Nectaries.  Sometimes  possibly  he  may  seem 
to  err,  like  UHeritier,  in  calling  abortive 
stamens  by  this  name.  Yet  who  knows  that 
their  filaments  do  not  secrete  honey  as  well 
as  the  tubes  of  numerous  flowers?  And  though 
abortive  as  to  Antheras,  the  Filament,  con- 
tinuing strong  and  vigorous,  may  do  its  of* 
fice. 

Honey  is  not  absolutely  confined  to  the 
flower.  The  glands  on  the  footstalks  of  Pas- 
sion-flowers yield  it,  and  it  exudes  from  the 
flower-stalks  of  some  liliaceous  plants. 

The  sw^eet  viscid  liquor  in  question  has 
given  rise  to  much  diversity  of  opinion  re- 
specting its  use.  Pontedera  thought  it  was 
absorbed  by  the  seeds  for  their  nourishment 
while  forming,  as  the  yolk  of  the  egg  by  the 
chick.  But  Linnaeus  observes  in  reply,  that 
barren  flowers  produce  it  as  well  as  fertile 
ones,  witness  JJrtlca  and  Salix.  In  some 
instances  the  fertile  flowers  only  are  observed 
to  bear  honey,  as  FhyUanlhus  and  Tanms^ 
but  such  cases  arc  rare.  Even  Darwin  says 
the  honey  is  tlie  food  of  the  stamens  and 
pistils,  not  recollecting  that  it  is  often  lodged 
in  spurs  or  cells  quite  out  of  their  reach. 
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There  can  be  no  doubt  that  the  sole  use  of 
the  honey  with  respect  to  the  pknt  is  to 
tempt  insects,  who  in  procuring  it  fertiUze 
the  flower,  by  distotbing  the  dust  of  the  Sta- 
mens, and  even  carry  that  SLubstance  from 
the  barren  to  the  fertile  blossoms* 

3.  Stamina.  Tlie  Stamens,  formerly  called 
Chives,  are  various  in  number  in  different 
flowers,  from  one  to  some  hundreds.  Their 
situation  is  mternal  with  respect  to  the 
parts  we  have  been  describing  ;  external 
to  the  Pistils,  at  least  in  simple  flowers. 

These  organs  are  essential,  there  being 
no  plant  hitherto  discovered,  after  the  most 
careful  research,  that  is  destitute  of  them, 
either  in  the  same  flower  with  the  pbtils, 
or  a  separate  one  of  the  same  species. 

A  Stamen,  y*.  176\  commonly  consists  of 
two  parts,  the  Filament,  ^yFilamentumy  and 
Anther,  b*,  Anthcra^  the  former  being 
merely  what  supports  the  latter,  which  is  the 
only  essential  part.  Various  forms  and  pr< 

•  I  submit  to  the  opinion  of  Professor  Martyn  umm 
adopting  this  word,  for  the  reasons  given   in  his  Lam^ 
gtiage  of  Bo/av7/j  more  especially  as  general   prac(i< 
seems  to  favour  its  use. 


portions  of  Filaments  may  be  seen  in  the 
Tulip,  where  they  are  six  in  number,  thick 
and  short,  Engl.  Bot.  t.  63  ;  the  Pink, 
where  they  are  ten,  much  more  slender^ 
and  answering  to  the  idea  of  a  filament  or 
thread,  t.  62  ;  and  Anemone^  t.  olj  where 
they  are  numerous.  They  are  commonly 
smooth,  but  sometimes,  as  in  Verbascum^ 
t.  58,  59?  bearded.  In  Melaleuca^  Exot. 
Bot.  t.  36  and  50,  they  are  branched  ; 
tLudiaPrunellaj  Engl.  Bot.  t.  96 1,  forked, 
one  point  only  bearing  an  Anther.  In 
Aristolochiaj  t.  398,  they  are  wanting, 
and  nearly  so  in  Fotamogeton^  t.  376',  &c. 

The  Anther  is  the  only  essential  part  of 
a  Stamen.  It  is  generally  of  a  membranous 
texture,  consisting  of  two  cells  or  cavities, 
bursting  longitudinally  at  tbeir  outer 
edges,  as  in  the  Tulip.  In  Erica,  t.  1013 
—15,  it  opens  by  pores  near  the  summit, 
as  in  the  Polatoe-blossom.  Very  rarely 
the  Anther  has  four  cells,  as  Tefrathtca^ 
Bot.  of  N.  I  loll.  t.  5,  and  Exot.  Bot. 
t.  20* — 22,     Sometimes  it  is  ornamented 

♦  In  this  plate  the  engraver  has  by  mistake  expre^s^d 
the  section  of  the  anther  so  as  to  look  more  like  a  gcr- 
men^  though  the  originai  drawing  was  correct.       ' 
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with  a  crest,  as  in  many  Erica^  and  the 
genus  Pinus.  See  Mr.  Lambert's  splendid 
work. 

The  Pollen^  or  Dust,  is  contained  in 
the  Anther,  from  which  it  is  thrown  out 
chiefly  in  warm  dry  weather,  when  the 
coat  of  the  latter  contracts  and  bursts. 
The  Pollen,  though  to  the  naked  eye  a 
fine  powder,  and  light  enough  to  be  wafted 
along  by  the  air,  is  so  curiously  formed, 
and  so  various  in  different  plants,  as  to  be 
an  interesting  and  popular  object  for  the 
microscope.  Each  grain  of  it  is  commonly 
a  membranous  bag,  round  or  angular, 
rough  or  smooth,  which  remains  entire  tiU 
it  meets  with  any  moisture,  being  con- 
trary in  this  respect  to  the  nature  of  the 
Anther ;  then  it  bursts  with  great  force, 
discharging  a  most  subtile  vapour.  I 
the  Orchis  family,  and  some  other  plants, 
the  pollen  is  of  a  glutinous  nature,  ver 
different  from  its  usual  aspect.  See 
marks  on  Mirahilis  longiflora^  Exot.  Bo  d 
i\  1.  44. 

The  Stamens  are  changed  to  petals  in 
double  flowers,  and  rendered  useless.  They 
are  often  obliterated  by  excessive  nourish- 
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ment,  or  when  the  plant  increases  much 
bj  root,  as  in  the  Fiery  Lily,  or  true 
Lilium  bulbiferum. 

Af  PisTiLLA.     The  Pistils,  no  less  essential 

than  the  Stamens,  stand  within  them  in 

.  the  centre  of  the  flower,  and  are  generally 

fewer.     When  in  a  different  flower,  on  the. 

flame  or  a  different  plant,  they  are  not  al- 

-  ways  central.  Linnaeus  conceived  them  to 
originate  from  the  pith,  and  the  stamens 

-  from  the  wood,  and  hence  constructed  an 
ingenious  hypothesis,  relative  to  the  pro- 
pagation of  vegetables,  which  is  not  desti- 
tute of  observations  and  analogies  to  sup- 
port it,  but  not  countenanced  by  the  ana- 
tomy and  physiology  of  the  parts  alluded 
ta 

Each  Pistil,y*.1775  consists  of  three  parts. 

1,  the  Germen^  a,  or  rudiment  of  the  young 
fruit  and  seed,  which  of  couse  is  essential ; 

2,  the  Stylus^  b,  style,  various  in  length  and 
thickness,  sometimes  altogether  wanting, 
and  when  present  serving  merely  to  elevate 
the  third  part,  Stigmaj  c.  This  last  is  in- 
dispensable.    Its  shape  is  various,  either 

T 
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^mple,  /scarcely  more  than  a  point,  or 
ctjHtate,  forming  a  little  round  head,  or 
variously  lobed.  Sometimes  hollow,  and 
gaping  more  especially  when  the  flower  is 
in  its  highest  perfection;  very  generalij 
downy,  and  always  more  or  less  moist 
with  a  peculiar  viscid  fluid,  which  in  some 
plants  is  so  copious  as  to  form  a  large 
drop9  though  never  big  enough  to  fidl 
to  the  ground.  The  moisture  is  designed 
for  the  reception  of  the  poUen,  which  ex- 
plodes on  meeting  with  it ;  and  hence  liM 
seeds  are  rendered  capable  of  ripeningi 
which,  though  in  many  plants  &lly  fintn- 
cd,  they  would  not  otheru'ise  be. 

The  Germen  appears  under  a  variety  of 
shapes  and  sizes.     It  is  of  great  moment 
for  botanical  distinctions  to  observe  whe- 
ther  it  be   superior,  that   b,   above  the 
bases  of  the  calyx  and  corolla,  as  in  dbe 
Strawberry   and   Raspberry,    or  inferior,  ^ 
below  them,  as  in  the  Apple  and  Pn^ 
Very  rarely  indeed  the  Germen  is  supposedl 
to  be  betwixt  the  calyx  and  corolla^ 
which  Sanguisorba,  Engi.  Bot.  t.  13ii^, 
reckoned   by  Linnaeus  aa  example;  \h^t 
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the  corolla  there  has  really  a  tube,  closely 
embracing  the  Germen.  In  Adoxa^  i*  453, 
the  calyx  is  half-inferior,  the  corolla  su- 
perior* When  in  botanical  language  we 
BSLy  germen  superior^  it  is  equivalent  to 
fiower  hiferior ;  but  it  is  sometimes  more 
convenient  and  proper,  for  the  sake  of 
analogy  or  uniformity,  to  use  one  mode  of 
expression  than  the  other. 

Pistils  are  sometimes  obliterated,  though 
oftener  changed  to  petals,  in  double  flowers, 
as  well  as  the  stamens ;  but  I  have  met  with 
a  much  more  remarkable  change  in  the 
Double  Cherry,  of  the  pistil  into  a  real 
kaf,  exactly  conformable  to  the  proper 
leaves  of  the  tree,  only  smaller.  By  this 
we  may  trace  a  sort  of  round  in  the  vege- 
table constitution.  Beginning  at  the  her- 
bage or  leaves,  we  proceed  insensibly  to 
bracteas  in  many  species  of  Salvia^  or  to 
both  calyx  and  corolla  ki  the  Garden  Tu- 
lip, which  frequently  has  a  leaf  half  green 
half  coloured,  either  in  the  flower  or  on 
the  stalk  just  below  it.  Anemone  alpina 
produces  occasionally  a  petal  among  the 
segments  of  its  involucrum  or  bractea. 

T  2 
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Geum  rivale^  Engl.  Bof.   t.  1()6,    wbea 
cultivated  in  dry  gravelly  ground,  exhibits 
such  transformations  in  abundance.     Be* 
tween  petals  and  stamens  there  is  evidently 
more  connection,  as  to  their  nature  and 
functions,  than  between  any  other  organs, 
and  they  commonly  flourish  and  fall  to- 
gether.    Yet  only  one  instance  is  known 
of  petals  changing  to  stamens,  which  Dr. 
Withering    has    commemorated,    in    the 
Black   Currant,  Ribes  nigrum.     On  the 
other  hand,  nothing  is  more  frequent  than 
the  alteration  of  stamens  to  petals.     Here 
then  the  metamorphosis  begins  to  be  re- 
trograde, and  it   is  still  more  so  in  the 
Cherry  above  mentioned,  by  which  we  re- 
turn to  the  herbage  again. — The  line  of 
distinction  seems  to  be  most  absolute  be- 
tween  stamens  and  pistils,  which    never 
change  into  each  other ;  on  the  contrary, 
pistils,   as  we  see,  rather  turn  into  petals, 
or  even  into  leaves. 

5.  Pericarpium.  The  seed-vessel,  ex- 
tremely various  in  different  plants,  is 
fomicd  of  the  genncn  enlarged.     It  is  not 
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an  essential  part,  the  seeds  being  frequently 
naked,  and  guarded  only  by  the  calyx,  as 
in  the  first  order  of  the  Linnaean  class 
Didifnamia^  of  which  Lamium,  Engl.  Bof. 
t.  768,  and  Galeopsis,  t.  667>  are  exam- 
ples; also  in  the  great  class  of  compound 
flowers,  Si/ngenesiay  as  well  as  in  Rumex^ 
t.  724,  Poli/gonuwj  t.  989?  the  Umbelli- 
ferous tribe,  numerous  Grasses,  &c. 

The  use  of  the  Seed-vessel  is  to  protect 
the  seeds  till  ripe,  and  theii  in  some  way 
or  other  to  promote  their  dispersion,  either 
scattering  them  by  its  elastic  power,  or 
^rving  for  the  food  of  animals  in  whose 
dung  the  seeds  vegetate,  or  promoting  the 
same  end  by  various  other  means.  The 
«ame  organ  which  remains  closed  so  long 
as  it  is  juicy  or  moist,  splits  and  flies 
asunder  when  dry,  thus  scattering  the 
seeds  in  weather  most  favourable  for  their 
success.  By  an  extraordinary  provision  of 
Nature,  however,  in  some  annual  species  of 
Mesembryanthemum^  f.  I78,  natives  of 
sandy  deserts  in  Africa,  the  seed-vessel  opens 
only  in  rainy  weather ;  otherwise  the  seeds 
inight,  in  that  country,  lie  long  exposed 
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before  they  met  with  sufficient  moisture  im 
vegetate. 

J?  Capsule^  a  Capsule,  is  a  dry  seed-vessel 
of  a  woody,  coriaceous  or  membranous 
texture,  generally  splitting  into  several 
valves;  more  rarely  discharging  its  con- 

-  tents  by  orifices  or  pores,  as  in  Campanula 
and  Fapaver;  or  falling  off  entire  ^itb 
the  seed.  Internally  it  consists  either  ^f 
one  cell  or  several ;  in  the  latter  case  the 
parts  \yhich  separate  the  cells  are  called 
dissepimenta^  partitions.  Tlie  central  co- 
lumn to  which  the  seeds  are  usually  at- 
tached is  named  columella.  See  Datura 
Stramonium,/.  179,  EnglBot.t.  1288. 

Gcertnery  a  writer  of  primary  authority 
on  fruits  and  seeds,  reckons  several  pecu? 
har  kinds  of  Capsules,  besides  what  are 
generally  understood  as  such ;  these  arc 

UtriculuSy  a  Little  Bladder,  which  va? 
ries  in  thickness,  never  opens  by  any 
valves,  and  falls  off  with  the  seed.  I  be- 
lieve  it  never  contains  more  than  one  seed, 
of  which  it  Is  most  commodiously,  in  bo- 
tanical language,  called  an  external  coat. 
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tather  than  a  Capsule.  Gsertner  applies  it 
to  Chenopodiumy  as  weU  a^  to  Clemathj 
&a  In  the  former  it  seems  a  Telliciilaj 
IB  the  latter  a  TestUj  as  we  shall  hereafter 
explain. 

Samara  is  indeed  a  species  of  Capsule, 
of  a  compressed  form  and  dry  coriace- 
ous texture,  with  one  or  two  cells,  never 
borsttng,  but  falling  off  entire^  and  dilated 
into  a  kind  of  wing  at  the  summit  or  sMes. 
It  is  seen  in  the  Elm,  the  Maple,  the  Ash, 
EngL  Bot.  U  169^9  and  some  other  plants. 
This  term  however  may  well  be  dispensed 
with,  especially  as  it  is  the  name  of  a  genus 
ift  Linnasus;  an  objection  to  which  Co^ 
hfledon  too  is  liable. 

FollicultiS,  a  Follicle  or  Bag,  reckoned 
by  LinnsDus  a  separate  kind  of  seed-vessel 
Irom  the  Capsule,  ought  perhaps  rather  to 
be  esteemed  a  form  of  the  latter,  as  Gcert- 
fier  reekons  it.  Thid  i»  of  one  valve  and 
6ne  cell,  bursting  lengthwise,  and  bearing 
the  seeds  on  or  near  its  edges^  or  on  a  re- 
ceptacle parallel  therewith.  Instances  are 
found  in  Vinca^  t.  514,  Paoniay  t.  1513, 
afid  Embotkriumj  Bot.  of  Jfew  IloUofid^ 
U  7— 10. 
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Coccum  of  Gsertner,  separated  by  him 
from  capsules,  is  a  dry  seed-vessel,  more 
or  less  aggregate,*  not  solitary,  whose  sides 
are  elastic,   projecting  the  seeds  with  great 
force,    as   in   Euphorbia;    also   Boronta^ 
Tracts  on  Nat.  History^  t.  4 — 7-     This 
seems  by  no  means  necessary  to  be  esteemed 
otherwise  than  a  sort  of  capsule. 
*•  Siliquayf.  180,  a  Pod,  is  a  long  dry  solitary 
seed-vessel  of  two  valves,  separated  by  a 
linear   receptacle,    along   each   of  whose 
edges  the  seeds  are  ranged  alternately,  as 
in  the  class  Tetr adynamia.     See  Cheiran^ 
thuSj  Engl.  Bot.  t.  462,  and  CardarmnCt 
t.  80;  also  Bignonia  echinata^  figured  by 
Gaertner,  t.  52,  /.  1,  which,  though  cau- 
tiously called  by  him  a  capsula  siliqnosa 
only,  is  as  true  a  Siliqua^  according  to  his 
own  definition,  and  every  body's  ideas,  as 
possible;  so  is  also  that  of  Chelidanium. 
He  justly  indeed  names  the  fruit  of  Ptfonia, 
capsula  leguminosaj    a  foUicle  with   him 
. .  being  a  single-valved  capsule,    with  tha 
seeds  marginal  as  in  a  legume. 

Silicula^f.  181,  a  Pouch,  is  only  a  Pod  of 
a  shqrt  or  rounded  figure,  Uke  Draba  v^rtia, 
Engl.  Bot.  t.  586. 
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^*  Legumenyf.  liS2,  a  Legume,  is  the  peculiar 
solitary  fruit  of  the  Pea  kind,  formed  of 
tw5  oblong  valves,  without  any  longitudinal 
partition,  and  bearing  the  seeds  along 
one  of  its  margins  only.  See  EngL  Bot. 
t.  1046,  805,  &c.  The  Tamarind  is  a 
Legume  filled  with  pulp,  in  which  the 
seeds  are  lodged.  The  Capsules  of  JEfe//e- 
borus  and  some  other  plants  allied  thereto, 
justly  indicated  by  Gaertner  as '  approach- 
ing very  nearly  to  the  definition  of  Le- 
gumes, differ  essentially  in  not  being  soli- 
tary, and  in  consisting  each  but  of  one 
valve.  Some  Larkspurs  indeed  bear  such 
capsules  solitary,  but  analogy  teaches  us 
their  true  nature. 

When  a  Legume  is  divided  into  several 
cells,  it  is  either  by  transverse  constrictions, 
or  by  inflexion  of  the  valves ;  never  by  a 
separate  longitudinal  partition ;  see  Doli'^ 
chos  purpureus^  Exot.  Bot.  t.  74. 

Sometimes  this  kind  of  fruit  lodges  but 
one  seed,  as  in  many  species  of  Tri folium ; 
see  Engl.  Bot.  1. 1048,  also  Viminaria  denu-^ 
data^  Exot.  Bot.  t.  27-  It  is  only  by  analogy 
that  such  are  known  to  be  Legumes« 

I 
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^«  Drupa,  f.  183,  a  Stone-fruit,  has  a  fiesbjr 
coat,  not  separating  into  valveis,  containing 
a  single  hard  and  bony  Nut,  to  which  it  is 
closely  attached ;  as  in  the  Peach,  Plum 
Cherry,  &c. ;  see  EngL  Bot.  f.  706  and 
1383*  The  Cocoa-nut  is  a  Drupa  widi  a 
less  juicy  coat. 

Sometimes  the  Nut,  though  not  sepa- 
rating into  distinct  valves,  contains  more 
than  one  cell,  and  consequently  several 
seeds.  Instances'  are  found  in  Cornus^ 
t.  2  i9,  Gartuen  t.  26,  and  0/ea,  the 
Olive,  Fl.  Gr<£c.  t.  3,  though  one  cell  of 
the  latter  is  commonly  abortive. 

5'  Pomum^f.  184,  an  Apple,  has  a  fleshy  coat 
like  the  Drupa j  but  containing  a  Capsule 
with  se\  oral  seeds,  as  in  common  Apples  and 
Pears ;  see  Pyrus  domesticaj  t.  350. 

This  is  comprehended  by  Gartner  un- 
der the  different  kinds  of  Bacca,  it  being 
sometimes  scarcely  possible  to  draw  the 
line  between  them ;  witness  the  Linnsan 
genus  Sorbus. 

*•  BaccOy  /.  185,  a  Berry,  is  fleshy,  without 


valves,  containing  one  or  more  Seeds,  enve- 
loped with  pulp.  It  becomes  more  juicy  in- 
ternally as  it  advances  to  maturity,  quite 
contrary  to  the  nature  of  a  Capsule,  though 
the  difference  between  these  two  unripe 
fruits  may  not  be  discernible,  and  though 
some  true  Berries,  when  fully  ripe,  finally 
become  of  a  dry  and  spongy  texture ;  but 
they  never  open  by  valves  or  any  regular 
prifice,  Examples  of  a  Bacca  are  seen  in 
Atropa  Belladonna^  EngL  BoL  t.  592, 
find  Rihes^  t.  1289 — 92,  The  same  part 
in  Hedera,  t.  1267,  is  of  a  more  mealy 
substance.  In  Cucubalus^  t.  ISTTj  the 
poat  only  is  pulpy.  In  Trientalis^  t,  15, 
jhe  coat  becomes  very  dry  and  brittle  as 
soon  as  ripe,  and  the  cavity  of  the  fruit  is 
nearly  filled  by  a  globular  columella.  $ee 
Qaertner,  t.  50. 

Bacca  composita^  f,  1 86,  a  Compound 
Perry,  consists  of  several  single  ones,  each 
containing  a  seed,  united  together,  as  in 
Rubiis,  the  Raspberry,  Bramble,  &c.,  EngL 
Pot.  t.  715,  716,  826,  827.  Each  of  the 
separate  parts  is  denominated  an  Acinus^ 
f)f  Grain;  \»hicb  term  Gartner  extends  ^to; 


t84  spumous   KINDS   OF  BACCJE. 

the  simple  many-seeded  berries  of  the  Vine, 
Gooseberry,  &c. 

The  Orange  and  Lemon  are  true  Ber- 
ries, with  a  thick  coat.     The  Melon  and 
Cucumber  tribe  have  a  peculiar  sort  of 
Berry  for  which  Gaertner  uses  the  name  of 
PepOj  Gourd ;  and  he  defines  it  a  Berry 
whose  cells,  together  with  the  seeds,  are 
remote  from  the  oris  or  centre,  the  seeds 
being  inserted  into  the  sides  of  the  fruit. 
Passijiora  suUerosa^f.  1 87,  Exot.  Bot.  t.  28, 
shows  this  insertion,  being  nearly  allied  to 
the  same  tribe ;  but  in  this  genus  the  pulp 
invests  each  seed  separately,  forming  Acini 
within  the  common  cavity. 

Some  fruits  ranged  by  Linnaeus  as  Drupa 
with  many  seeds,  on  account  of  the  hard- 
ness of  the  shells  of  those  seeds,  are  best 
perhaps,  on  account  of  tlieir  number,  con- 
sidered by  Gaertner  as  Bacca.  Among 
these  are  Mespilus^  the  Medlar. 

There  are  several  spurious  kinds  of  ber- 
ries, whose  pulp  is  not  properly  a  part  of 
the  fruit,  but  originates  from  some  other 
organ.  Thus,  in  the  Mulberry,  as  well  as 
the   Strawberry  Spinach,   Blitunif   Curt. 
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Mag.  t.  276,  the  Calyx  after  flowering 
becomes  coloured  and  very  juicy,  invest- 
ing the  seed,  Uke  a  genuine  berry.  The 
Corolla  of  Commelina  Zanonia  undergoes 
a  similar  change,  forming  a  black  very 
juicy  coat  to  the  capsule,  being  totally  al- 
tered both  in  shape  and  substance  from  its 
appearance  in  the  flower.  In  the  Juniper, 
Engl.  Bot.  t.  1100,  a  few  scales  of  the 
fertile  catkin  become  succulent, aud  coalesce 
into  a  globular  berry  with  three  or  more 
seeds,  to  wliich  Gaertner  applies  the  term 
galbulus,  the  classical  name  of  the  Cypress 
fruit,  which  last  however  is  as  true  a  strch 
hilus  or  cone  as  that  of  the  Fir,  In  the 
Yew,  t.  74G,  some  have  thought  it  a  calyx, 
others  a  peculiar  kind  of  receptacle,  which 
becomes  red  and  pulpy,  embracing  the 
seed.  Lamarck  has,  in  his  Encyclopidiej 
V.  3.  2^28,  considered  this  fruit  as  a  real 
bacca  or  drupa^  with  the  idea  or  definitioa 
of  either  of  which  it  cannot  by  any  means 
be  made  to  accord,  being  open  at  the  top, 
and  having  no  connection  with  the  stigma^ 
which  crowns  the  seed  itself.  The  same 
writer  mistakes  for  a  calyx  the  scales,  which 
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analogy  shows  to  be  bracteas  ;  and  I  can« 
not  but  think  Jussieu  and  GtBrtner  more 
correct  in  their  idea«  of  tliis  singular  fruit, 
when  they  call  the  pulpy  part  in  question 
a  receptacle,  though  the  term  calyx  seems 
less  paradoxical,  and  is  perhaps  still  more 
just*.  We  do  not  know  enough  of  Taxum^ 
nucifcra  to  draw  any  conclusions  from^ 
thence.  See  Gccrtnerj  t.  91*  In  the  Straw- 
berry, EngL  Bot.  t.  1524,  what  is  com- 
monly  called  the  berry  is  a  pulpy  recepta- 
cle^ studded  with  naked  seeds.  In  die 
Fig,  GccrtneVj  t.9^j  the  whole  fruit  is  a 
juicy  calyx,  or  rather  common  receptacle, 
containing  in  its  cavity  innumerable  florets, 
each  of  which  has  a  proper  calyx  of  its 
own,  that  becomes  pulpy  and  invests  the 
seed,  as  in  its  near  relation  the  Mulberry. 
The  Paper  Mulberry  of  China  is  indeed  an 
intermediate  genus  between  the  two,  be- 
ing as  it  were  a  Fig  laid  open,  but  with- 
out any  pulp  in  the  common  receptacle. 

'•  Strobilusjf.  188,  a  Cone,  is  a  Catkin  hard — 


♦  Hernandia^  GcBrtn.  /.  40,    has  a  similar,  thi 
not  succulent,  calyx,  and  the  peen  cup  of  the  HiscK— 
nut  U  equivalent  to  it* 
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teoied  and  enlarged  into  a  Seed-vessel,  as  in 
FinuSf  the  Fir. 

In  the  most  perfect  examples  of  this  kind 
of  fruit  the  Seeds  are  closdy  sheltered  by 
the  scales  as  by  a  capsule,  of  which  the 
Fir,  Cypress,  &c«,  are  instances.  In  die 
Birch  and  Alder  they  have  a  kind  of  cap- 
isule  besides,  and  in  the  Willow  and  Poplar 
a  stalked  bivalve  capsule,  still  more  sepa- 
rate from  the  scales.  The  Plane-tree,  P/a- 
tanuSy  the  Liquidambar  and  tiie  ComptauiHf 
have  globular  catkins,  in  which  bristles  or 
tubercles  supply  the  place  of  scales.  Se^ 
Gctrtiier^  /.  90* 

6.  S£MINA.  The  Seeds  are  the  sole  **  end 
and  aim*'  of  all  the  organs  of  fruclifi* 
cation.  Every  other  part  is,  in  some  man- 
ner, subservient  to  the  forming,  perfects 
ing,  or  dispersing  of  these.  A  seed  con- 
isists  of  several  parts,  ^ome  of  which  are 
more  essential  than  others,  and  of  these  I 
diall  speak  first. 

Embryo^  f.  2,  4,  the  Embryo,  or  Germ, 
15  the  most  essential  of  all,  to  which  the  nest 
are  wholly  subservient,  and  without  which 
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no  seed  is  perfect,  or  capable  of  vegetation, 
however  complete  in  external  appearance. 
Linnseus,  after  Caesalpinus,  names  it  the 
Corculuntj  or  Little  Heart,  and  it  is  tiie 
point  whence  the  life  and  organization  of 
the  future  plant  originate,  as  we  have  al- 
ready, explained,  p.  96.     In  some  seeds  it 
is  much  more  conspicuous  than  in  others. 
The  Walnut,  the  Bean,  Pea,  Lupine,  &c, 
show  the  Embryo  in  perfection.  ,  Its  inter- 
nal structure,  before  it  begins  to  vegetate, 
is  observed  by  Gajrtner  to  be  remarkably 
simple,  consisting  of  an  uniform  medullary 
substance,  enclosed  in  its  appropriate  bark 
or  skin.     Vessels  are  formed  as  soon  as  the 
vital  principle  is  excited  to  action,  and  parts 
are  then  developed  which  seemed  not  previ- 
ously to  exist,  just  as  in  the  egg  of  a  bird. 
In  position,  the  Embryo  is,  with  respect 
to  the  base  of  the  whole  flower  or  fruit,  ei- 
ther erect,  as  in  the  Dandelion  and  other 
compound  flowers,  reversed  as  in  the  Um- 
belliferous tribe,  or  horizontal  as  in  the  Date 
Palm,^'.  199  b,  Gdvtnery  t.  9.   In  situation 
it  is  most  conmionly  within  the  substance 
of  the  seed,  and  either  central  as  in  Um- 
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belliferoQs  plants,  or  excentric,  out  of  th» 
centre,  as  in  Coffee  ;  in  Grasses  however  it 
is  estemal.  Its  direction  is  eitlier  straight, 
curved,  or  even  spiral,  in  various  instances. 
The  Embryo  of  seeds  that  have  a  single 
cotj'ledon,  or  none  at  all,  is  peculiarly 
s'miple,  without  any  notch  or  lobe,  and  is 
named   hy  Gxrtner  Embrifo  monocotylc' 

W^  Cotyhdonesy  the  Cotyledons  or  Seed- 
'lobefi,  are  immediately  attached  to  the 
Embryo,  of  which  they  form,  properly 
Bpcaking,  apart.  They  are  commonly  two 
in  number,/.  7 ;  but  in  P(HKs,and  Dombet/ay 
the  Norfolk  Island  Pine,  they  are  more, /*.  3, 
as  already  mentioned,  p.  98.  When  tho 
seed  has  sufficiently  estabhshed  it^  root, 
these  generally  rise  out  of  the  ground,  and 
become  a  kind  of  leaves.  Such  is  the  true 
idea  of  the  organs  in  question,  but  the 
same  name  is  commonly  given  to  the  body 
of  the  seed  in  the  Grass  and  Corn  tribe, 
the  Palms,  and  several  other  plants,  thence 
denominated  monocotykdones,  because  the 
supposed  Coiyhdoii  is  single.  The  nature 
of  this  part  we  ahaJl  presently  explain,     li 
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neither  rises  out  of  -the  ground^  nor  per^ 
forms  the  proper  functiojis  Qi^CixfyUdcm^ 
for  what  these  plants  produce  U^  £rom  the 
first,  a  real  leaf ;  or,  if  the  plant  has  na 
leaves,  the  rudiment  of  astern,  as  inCia* 
cuta.    In  either  case,  the  part  produced  is 
solitarj,  never  in  pairs ;  hence  Ga&rfcner 
was  misled  to  reckon  Cjfamus  Htlnmbo^ 
.Exot.  Bot.  t.Sly  32,  among  the  monoootyle* 
donous  plants,  the  body  of  its  seed  femain- 
ing  in  the  earth,  and  the  leaves  springing 
one  at  a  time  firom  the  Embryo,  just  tt  io 
the  Date  Palm,  Wheat,  Barley,  &c. 

The  Seed-lobes  of  Mosses,  accordingii  to 
the  observations  of  Hedwig,  Fund,  part  2» 
t.  6,  are  above  all  others  numerous  and  sub- 
divided,/. 195, 196,  as  well  as  most  distinct 
from  the  proper  leaves;  so  that  these  plants 
are  very  improperly  placed  by  authors 
among  such  as  have  no  Cotyledons,  a  mea- 
•sure  originating  pro  bably  in  theory  and  anar 
logical  reasoning  rather  tlian  observation. 

Alhumeriy  the  White,  is  a  farinaceous, 
fleshy,  or  homy  substance,  which  makes  up 
the  chief  bulk  of  some  s«eds,  as  Grasses, 
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Com,  Palms,  Lilies,  never  rising  out  of  the 

:  ground  nor  assuming  the  office  of  leaves, 
being  destined  solely  to  nourish  the  germi- 
midtig  embryo,  till  its  roots  can  perform 
Ajrir  office.  In  the  Date  Palm,/.  199,  G^/- 

^ .  Iter,  t.  9»  this  part  is  nearly  as  hard  as  a 
stone;  in  Mirobilis^Exot.  Bot.t  23,  it  is  hke 

:    widest  flour.    It  is  wanting  in  several  tribes 

.,^;pf  plants,  as  those  with  compound,  or  with 

-.c^rjiciform  flowers,  and  the  Cucumber  or 

Gourd  kind,  according  to  Gaertner.    Some 

. , .  ^w.  leguminous  plants  have  it,  and  a  great 

^number  of  others  which,  like  them,  have 

cotyledons  besides.    We  are  hot  however 

:  to :  fliuppose  that  so  important  an  organ  is 

•   alto^ther  wanting,  even  in  the  above- 

^  mentioned  plants.    The  farinaceous  matter, 

destined  to  nourish  their  embryos,  is  un« 

.  questionably  lodged  in  their  cotyledons, 
whose  sweet  taste  as  they  begin  to  germi- 
nate often  evinces  its  presence,  and  that  it 
has  undergone  the  same  chemical  change 

\  as  in  Barley.  The  Albumen  of  the  Nut- 
meg b  remarkable  for  its  eroded'  variegated 
appearance,  and  aromatic  quality ;  the  co- 
tyledons af  this  seed  are  very  small 

u  2 
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Vittttmy  the  Yolk,  first  namiMi  and  iilUy 
illustrated  by  G^rtmXj  is  \es%  genefil  than 
any  of  the  parts  already  mentiondcL    He 
.    chanctenzes  it  as  very  firmiy  and  tOiBtMi^ 
.  xably  dosnected  \irith  the  Embtyis  yet 
i,  never  nang  out  of  the  tnfeegilmenfiB  df  the 
L   aeed  in  germination^  but  abaftrbfed,  Kke 
L    die  Albumen^  for  the  nouri8lMtticnt#f'the 
;  '  Embryo.     If  the  AWtmtu  be  pk^eaeM^the 
'.    Fitellus  is  always  situated  between  it  And 
.    the  Embryo,  and  yet  is  constantly  disfitict 
:    from  the  former.  The  VHellut  is  esleeMled 
by  Gsertner  to  compose  the  bulk  of  %he 
'  -seed  in  Fuciy  Mosses  and  Ferns,  aswi^as 
in  the  genus  Zamiayf.  200^  closely  aUied  to 
the  tatter,  see  his  t.  3,  and  even  in  Rnppiq^ 
Engl.  Bot.  t.  136,  and  Cyamus.    In  the 
natural  order  of  Grasses  the  part  under  con- 
sideration forms  a  scale  betweeB  the  £ir- 
bryo  and  the  Albumen. 

I  cannot  but  tliink  that  the  true  ase  of 
the  Vttellus  may  be  to  perform  the  func- 
tions of  a  Cotyledon  ^ith  regard  to  air  if 
not  to  light,  till  a  real  leaf  can  be  sent 
forth,  and  that  the  "  subterraneous  Coty- 
ledons'' of  Gaertner  ui  the  HoMe  Ghesnut 


iand  Garden  Nasturtium  are,  as  he  seems  to  ■ 
indicate  in  his  Introtjuctionj  p.  151,  rather 
of  the  nature  of  a  Vitelius.  It  does  not 
appear  that  any  plant  \vith  genuine  ascend- 
ing Cotyledons  is  likcuise  furnislied  with 
this  organ ;  on  the  otiier  hand,  it  com- 
monly belongs  to  such  as  have  the  most 
copious  Albiumtit  and  therefore  should 
seem  to  answer  some  other  end  than  mere 
Dutriment,  which  is  supplied  by  the  latter. 
We  learn  from  the  above  inquiries,  that 
the  old  distinction  between  plants  with  one 
Cotyledon  and  those  with  several  may  still 
be  relied  on,  though  in  the  former  the 
part  which  has  commonly  been  so  deno- 
minated is  the  Albumen,  as  in  Corn,  the 
real  Cotyledon  of  which  is  the  scale  or 
.  Vitelius,  which  last  organ  however  seems 
wanting  in  Palms,  Lilies,  Slc,  such  having 
really  no  Cotyledon  ut  all,  nor  any  thing 
that  can  perform  its  otHce,  except  the  stalk 
_f»l'  tlieir  Embryo*.  In  tlic  Hor.sc  Chesnut, 
^Bak  and  Walnut  possibly,  whose  seed-lobes 

•Tliis  may  Boswerthe  purpose  of  a  Cotyledon,  jusl  a* 
the «uan» ol  auay  plwn>  t'lilfil  ibe  office  ol  Icavrs. 
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do  not  ascend,  the  functions  of  a  real  CoQr- 
ledon,  as  far  as  air  is  concerned,  and  those 
of  the  AWitmen  may  be  united  in.  these 
lobes,  as  is  the  case  with  most  Leguminous 
plants ;  which  is  rendered  more.probftble, 
as  several  of  the  latter  have  thtf  com* 
sponding  parts  likewise  remaining  under 
ground.  Hence  the  divided  Vitelhu  of 
the  Cyamus  b  to  'be  considered  as  a  pair 
of  subterraneous  Cotyledons,  and  the  plant 
consequently  ranges  near  its  natural  allies 
the  Poppy  tribe,  as  Mr.  Salisbury,  without 
th»  aid  of  physiology,  has  shown  in  the 
Annals  of  Botany^  v.  3.  p.  70»  75. 

Testa^f,  4,  the  Skin,  contains  all  the  parts 
of  a  seed  above  described,  giving  them  their 
due  shape ;  for  the  skin  is  perfectly  formed, 
while  they  are  but  a  homogeneous  liquid. 
This  coat  differs  in  thickness  and  texture 
in  different  plants.  It  is  sometimes  single, 
but  more  frequently  lined  witli  a  finer  and 
very  delicate  film,  called  by  Gaertner  i(/ejii* 
brandy  as  may  be  seen  in  a  Walnut,  and 
the  kernel  of  a  Peach,  Almond,  or  Pluip. 
In  the  Jasmine  a  quantity  of  pulp  is  lodged 


iMtWeen  tiie  Membraha  9nd  the  Testa^ 
constituting  a  pulpy  seed,  semen  haccatum^ 
which  is  disdnct  from  xkie  Acinus^  or  grain 
•<tf -a  compound  berry  in  the  Raspberry, 
the  seed  of  the  latter  having  its  proper 
double  covering  within  the  pulp.  The 
Tthtd  bursts  irregularly,  and  only  from  the 
•  swelling  of  its  contents  in  germination. 

.  Hilum^  the  Scar,  is  tlie  point  by  which 
the  seed  is  attached  to  its  seed-vessel  or 
receptacle,  and  through  which  alone  life 
.aad  nourishment  are  conveyed  for  the  per- 
fecting its  internal  parts.     Consequently 
jbH  those  parts  must   be   intimately  con- 
nected with  the  inner  surface  of  this  scar, 
aard  they  are  all  found  to  meet  there,  and 
to  divide  or  divaricate  from  that   point, 
more  or  less  immediately.     In  describing 
.the  form  or  various  external  portions  of 
jay  seed,  the  Hilum  is  always  to  be  con- 
sidered as  the  base.     When  the  seed  is 
quite  ripe,  the  communication  through  this 
.  channel  is  ihterriipted :  it  separates  from 
the   parent  plant  without  injury,  a  Sear 
being  formed  on  each.     Yet  the  Hilum  \^ 
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to  &if  (Capable  of  rMuming  its  fotmtt  na- 
ture, that  the  juices  of  the  earth  are  im» 
bibed  through  it  previous  to  genninatMh 

There  are  various  accessory  parts^  or 
appendages,  to  seeds,  which  come  under 
the  following  denominations. 

Pellicula^  the  Pellicle,  called  by  Gssrtaer 
Epidermii^  closely  adheres  to  the  outside  of 
some  seeds,  so  as  to  conceal  the  proper  co^ 
lour  and  surface  of  their  skin,  and  b  either 
membranous,  and  often  downy,  as  inCeji- 
volvulWf  or  mucilaginous,  not  perceptible 
till  the  seed  is  moistened,  as  in  Salvia  ver* 
•  henaca^  EngL  Bot.  t  154^  Perhaps  the 
covering  of  the  seed  in  Chenopodiumj  called 
by  Gbertner  Utricului^  is  merely  a  Pelb* 
eula. 

A  riUus^  the  Tunic,  is  either  a  complete  or 
partial  covering  of  a  seed,  fixed  to  its  base 
only,  and  more  or  less  loosely  or  closelj 
enveloping  its  other  parts.  Of  this  nature 
is  the  pulpy  orange-coloured  coat  in  JEuony- 
muSj  t.  362,  the  beautiful  scarlet  cop  in 
Afztlia^f.  203,  and  the  double  membranous 
coat  in  Hippophiiey  t.  425,  which  last  in- 
vests  the  seed  within  the  pulp  of  the  beny. 


K|iei 


ie  outer  of  these  t-oats  only  Js  described 
GEcrtner,  as  a  peculiar  membrane  lining 
the  cell  of  tlie  berry  ;  his  *'  iriiegunieutum 
duplex"  refers  to  tlie  testa,  which  I  men- 
tion only  to  prevent  misapprehension.  The 
Mace  which    envelops  the  Nutmeg   is  a 

Ttial  Arilltis,  beautifully  drawn  in  Gairt- 

T,  i,  41.  A'or//ifci«w,  Engl.  Bot.  (.  535, 
bas  a  complete  niembrajious  tunic,  elon- 
gated beyond  tiie  Kod  at  each  cud,  as  in 
many  of  the  Orchis  tribe ;  and  such  seeds, 
[uirtng  thence  a  light  and  chaffy  appear- 

ice,  have  been  denominated  scobij'ormia, 
whence  Bergius  was  perhaps  led»  very  un- 
wientiiically,  to  call  the  seeds  of  ferns  lite* 
rally  scois  or  sawdust!  An  elastic  pouch- 
like Arilltis^  serving  to  project  the  seedi 
with  considerable  force,  occurs  in  Oxalis, 
t.  762  and  1726.  In  the  natural  order 
of  Rutacea  the  same  part,  shaped  also  lil^a 
a  pouch  lining  each  cell  of  the  capsule,  is 
very  rigid  or  horny;  see  Didammis  albust 
orFraxinella,  Gtcrtti.  t.  69»  and  Boroma, 
Tracts  on  Nat.  Hist.  t.  4 — 7.  Beisides 
coincidence,  there  are  many  common 

lints  of  affinity  between  these  pliuiu  and 


•  Osalh^  concerning  colour,  flavour,  bahit 
and  structure.  Fagonia  and  its  allies  {bnu 
the  connecting  link  between  them,  which 
Gg^rtner  and  Jussieu  did  not  overlook. 
We  have  pointed  out  this  affinity  ia^JS^^* 
K$h  Botany y  p.  762,  and  it  is  conflrmedby 
the  curious  circumstance  of  Jacqiiin-s  Ox* 

'  &lis  rostratOf  Oxal.  I,  22,  having  the  very 
appendages  to  its  filaments  which  make  a 
peculiar  part  of  the  character  of  horonia. 

It  is  not  easy  to  say  whether  the  va* 
nous,  and  frequently  el£d>orate,  coat  of  the 
tseed  among  the  rough«ieaved  plants,  Bo- 

"  rago^  Anchusaj  LUhospermunij  Cynoghs* 
sum,f.  201,  Engl.  Bot.  /.  921,  &c.,  should 
be  esteemed  an  A  rillus  or  a  Testa ;  but  the 

'"'  latter  seems  most  correct,  each  seed  hav* 
ing  only  a  simple  and  very  thin  membrsh 
nous  internal  skin  besides.  Gertner  there- 
fore justly  uses  the  term  Nut  for  the  seeds 
in  question.     The  same  may  be  observed 

'  of  Bannnculus^  MyosuruSj  see  EngL  Bot. 
t.  ASS^'  Clematisj  Anemone^  &c«,  .whose 

'  external  coats  are  no  less  ^'arious  and  ela* 
borate ;  yet  such  seeds  are  as  truly  naked 
as  those. of  the  Didynamia  class,  figured 
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in  Gserthelr,  t.  66^  each  havinsr  a  double 
skfai  and  no  more,  wl^icli  is  one  covering 
less  than  even  the  genuine  nut  of  the  stone 
fnUt,  or  of  the  Corylus.  In  Geranium^ 
Mahay  tcc.j  w  hat  has  often  been  called 
AtillUs^  is  rather  a  kind  of  Capsule,  iiot 
only  because  their  seeds  have  a  double  or 
even  triple  skin,  quite  unconnected  with 
this  outer  cover,  but  because  the  latter  is 
analogous  to  other  Capsules. 

The  loose  husky  covering  of  ithe  seed  ia 
Carex^  f.  202,  is  surely 'an  Arillus^  See 
Engl.  Dot.  also  the  Rev.  Mn  Wood  s  obser- 
vations on  this  genus  in  Dr.  Rees  s  Cydo^ 
padia^  and  Gsertner,  v.  1.  13/  This,  seed 
has  besides  a  double  Testa^  though  most  of 
the  tl*ue  Grasses  have  but  one,  which  in 
ground  Corn  constitutes  the  bran,  the  husks 
of  the  blossom  being  the  chaff. 

Pappus  J  the  Seed-dovn^  is  re$6638ed 
by  GsErtner  to  the  chaflfy,  feathery^  or 
bristly  crown  of  many  seeds  that  have  no 
Pericarpiumj  and  which  originates  trons  a 
partial  calyx  crowning  the  summit  of  each 
of  those  seeds,  and  remaining  a^r'tiie 
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flower  is  fallen.  Instances  of  this  are  the 
feathery  appendages  to  the  seeds  of  Dan* 
dehnnjEngl.  Bot.  t.  510,  and  Goat's-beard, 
t.  434,  in  which  the  part  in  question  is 
elevated  on  a  footstalk,  /.  204,  InCarduus^ 
t.  973 — 6,  it  is  sessile,  though  still  feather}^; 
but  in  Cichwiumj  t.  659^  it  consists  of 
mere  chafly  teeth,  more  clearly  evincing 
its  affinity  to  a  Calyx.  In  Scabiasa  it  is 
double.  In  Bidens^  t.  1113,  1114,  the 
Fappus  is  formed  of  2, 3  or  4  rigid  barbed 
bristles.  The  use  of  this  organ  is  evi- 
dently to  transport  seeds  to  a  distance 
from  their  native  spot,  eidier  by  resigmng 
them  to  the  power  of  the  wind,  or  by  at- 
taching them  to  the  shaggy  coats  of  ani- 
mals. In  due  time  the  feathery  crown 
separates,  and  leaves  the  seed  behind  it, 
which  happens  sooner  with  the  Thistle 
than  most  other  plants.  Hence  the  vacant 
down  of  that  genus  is  frequently  seen 
wafted  in  light  masses  over  a  whole  coun- 
try ;  which  has  not  escaped  the  notice  of 
poets. 

The  same  term  is  used  by  the  generaliqr^ 
•f   botanists   for  the  feathery  crown  o 
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weds  furnished  with  a  capsule,  as  Epilo^ 
buimf  1. 11779  Asckpias^  CynAnchum^  &c, 
Gartn.  t.  117^  as  well  as  for  a  simiiar 
appendage  to  the  ba^c  or  sides  of  anj 
aeedsr,  as  &i/Ft,  Engl.  Bot.  t.  183, 1403, 
Eriaphorumj  t.  873,  &c.,  neidier  of  which 
can  originate  from  a  Calyx.  For  the 
"former  of  these  Gsertner  adopb  tiie  t6rm 
Crnnoj  for  the  latter  Pube$j  which  last  also 
serves  for  any  downiness  or  wool  abotit^tha 
Testa  of  a  seed,  as  in  the  Cotton  plant, 
and  Blandfordia  nobilis^  Exot.  B^t.  t.  4. 

Cauda^  f.  ^5,  a  Tail,  is  an  elongated, 
generally  feathery ,  appendage  to  someSeeds, 
jformed  from  the  permanent  style,  as  in  C/e- 
matis^  EngL  Bot.  t.  6l2,  Dryas^  t.  451^ 
Geum,  U  1400. 

Routrum^  a  Beak,  txxostly  applies  to  some 
elongation  of  a  Seed-vessel,  originating 
likewise  from  the  permanent  style,  as  in 
Geranium^  t.  272,  HdleboruSy  t.  200, 
though  it  is  also  used  for  naked  seedi^  as 
Seandix,  f.  206,  t.  1397. 

ATa^f^  907f  aWing,  is  a  dilated  membrs^ 
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JBioiis  appendage  to  Seeds^as  inEMbothriunif 
Bot.  of  N.  HolL  t.  7y  Bajiksiaj  Concilium^ 
Bignouia  echinataj  Garjfi.  t.  52^  Rhinan* 
thusj  Engl.  Bot.  t.  657^  serving  to  waft 
them  along  in  the  air.  Gsrtner  widied  to 
confine  this  term  to  a  membranous  ex  pan* 
idon  of  the  top  or  upper  edge  of  a  Sieed  or 
fieed^vess^U  using  margo  membranaceui 
for  one  that  surrounds  the  whole,  but  he 
has  not  adhered  to  it  in  pmctice.  Cap- 
sules are  sometimes  furnished  with  one 

.  wing»  as  tlie  Ash^  oftener  with  several,  as 
Halesioj  ActVj  Begonia^  &c.  In  Seeds 
the  Wing  is  commonly  solitary,  except 
some  Umbelliferous  plants,  as  Thapm, 
Cartn.  t.2l. 

Seeds   arc  occasionally   furnished  wit 
Spines,  Hooksj  Scakj?,  Crested  appendages 
particularly  a  little   gland-like   part  n 
tlie   Scar,   sonietinics  denominated  5/ 
phiolum^    as    in  Asarum^  Gicfin.  t.  1 

^  Bossiccoy  Vent  emit.   Jard.  de  Ceh.  t. 
^  Tlahjlohiunu  Bot.  of  N.  HolL  t.  6,  Uk 
Spartiuniy  &c.  In  general  however  smooth 
ness  is  characteristic "bf  a  seed,  hy  wliic;A 
it  best  makes  Its  way  into   tlie  soft   eariAr 
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"  though  sometimes  it  is  barbed,  or  at  least 
its  covering,  as  in  Stipa^  EngL  Bot.  t.  13o6, 
ihat  -it  may  not  easily  be  ^vithdrawn  again 
\pf  the  powerful  feathery  appendage  of  that 
plutt,  which  after  having  by  its  circnhivo- 
Itttions,  forced  the  seed  deeper  and  deieper, 

■  braaksoflfata  joint^and  flies  alray.  . 

•  Ude  various  modes  by  which  seeds  are 

dispersed  cannot  fail' to  strike  an  observing 

mind  with  admiration*     Who  has  iv>t  Ust-^ 

.^ed'in  a  calm  and  sunny  day  to  the 

'  Cgnackling  of  Furze  bushes,  caused  by  the 
e^tplosion  of  their  little  elastic  pods  ;  nor 
tratcbed  the  down  of  innumerable  seeds 
:floaVing  on  the  summer  breeze,  till  they 
ate  overtaken  by  u  shower,  wjiich  moisten-^ 
ing  their  wings  stops  their  further  flight, 
and  at  the  same  time  accomplishes  its  tinal 
purpose,  by  immediately  promoting  the 
germination  of  each  seed  in  the  moist  earth? 
How  little  are  children  aware,  as  they  blow 
away  the  seeds  of  Dandelion,  or  stick 
Burs,  in  sport  upon  each  other'?  clothes, 
that  they  are  fulfilling  one  of  the  great 
eads  of  Nature  !    Sometimes  the  Calyx, 

-  beset  with  hooks,  forms  the  bur,  as  in 


Arctium  Lappa ^  EngL  Bat.  t.  1228;- 
iiometimef^  hooks  encompass  the  frait  itaelfy 
as  in  Xanthium^  and  some  species  of  Co* 
Unmj  particularly  G.  Aparine^  L  81ff. 
Plants  thus  furnished  are  observed  by 
Linnaeus  to  thrive  best  in  a  rank  mamred 
soil,  with  which^  by  being  conv^ml  to 
the  dens  of  wild  animals,  they  aire  most 
likely  to  meet.    The  AWns  of  grasses  bo- 

-  awer  die  same  end.  Pulpy  fruits  serve 
quadrupeds  and  birds  as  food,  while  their 
seeds,  often  small,  hard  and  indigestible, 
pass  uninjured  through  the  intestines^  and 
are  deposited  fer  from  their  original  place 
of  growth,  in  a  condition  peculiarly  fit  for 

vvegetation.  Even  such  seeds  as  are  them- 
selves eaten,  like  the  various  sorts  of  nuts, 
are  hoarded  up  in  the  ground  and  occa- 
sionally forgotten,  or  carried  to  a  distance, 
and  in  part  only  devoured.  Even  the 
ocean  itself  serves  to  waft  the  larger  kinds 
from  their  native  soil  to  far-distant  shores. 

7.  Receptaculum.  The  Receptaclfe  i»thc 
common  base  or  point  of  connexion  of  .*the 
other  parts  of  fructification.     It  is  hot  al* 
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ways  distinguishable  by  any  particular 
figure,  except  in  compound  flowers  con- 
stituting the  Linna^an  class  Syngtnesiaj  in 
which  it  is  very  remarkable  and  important. 
In  the  Dai^,/.  208,  Engl  Bot.  t.  424,  it 
is  conical;  in  Chrysanthemum^  t.  601,  con- 
vex; in  others  flat,  or  slightly  concave* 
Picris^  t.  972,  has  it  naked,  that  is,  destitute 
of  any  hairs  or  scales  between  the  florets  or 
seeds ;  Cardans^  t.  675,  hairy;  Anthemis; 
t.  602,  scaly  ;  and  Onoporduniy  t.  977?  cel- 
'lularlike  a  honey-comb,y.  209-  On  this  and 
the  seed-down  are  founded  the  most  solid 
generic  characters  of  these  plants,  admira- 
bly illustrated  by  the  inimitable  Ga^rtner. 

Tlie  term  Receptacle  is  sometimes  ex- 
tended by  Linnteus  to  express  the  base  of 
a  flower,  or  even  its  internal  part  between 
the  stamens  and  pistils,  provided  there  be 
any  thing  remarkable  in  such  parts,  with- 
out reference  to  the  foundation  of  the 
whole  fructification.  It  also  expresses  the 
part  to  which  the  seeds  are  attached  in  a 
seed-vesseL 
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Having  thus  explained  the  various^  organs 
of  fructification,  we  shall  add  a  few  remarks 
concerning  flowers  in  general,  reserving  the 
functions  of  the  Stamens  and  Pistils,  with 
the  Linna^an  experiments  and  inquiries  re- 
lative to  that  curious  subject,  for  the  next 
chapter. 

A  flower  furnished  with  both  calyx  and 
corolla  is  called  JIos  compktusy  a  complete 
flower;  when  the  latter  is  wanting,  incom- 
pletus  ;  and  when  the  corolla  is  present  witli- 
out  the  calyx,  nudus^  naked.  When  the 
stamens  and  pistils  are  both,  as  usual,  in  one. 
flower,  that  flower  is  called  perfect,  or  united; 
when  they  are  situated  in  different  flowers  of 
the  same  species,  such  I  would  call  separated 
flowers;  that  which  has  the  stamens  being 
named  the  barren  flower,  as  producing  no 
fruit  in  itself,  and  that  with  j)istils  the  fertile 
one,  as  bearing  the  seed.  If  this  separation 
extends  no  further  than  to  different  situa- 
tions on  the  same  individual  plant,  Linnxus 
calls  such  flowers  monoicij  monoecious,  as 
confined  to  one  house  or  dwelling ;  if  die 
barren  and  fertile  tlowers  grow  from  two  se- 
parate roots,  they  are  said  to  be  dioici^  dio?- 
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cious.  Some  plants  have  united  flowers  and 
separated  ones  in  the  same  species^  either 
from  one,  two  or  three  roots,  and  such  are 
called  polygamous,  as  making  a  sort  of  com* 
pound  household. 

.  A  Compound  flower  consists  of  numerous 
florets, ^oacm//,  all  sessile  on  a  common  undi- 
vided Receptacle,  and  enclosed  in  one  conti- 
guous Calyx  or  Ferianthium.  It  is  also 
essential  to  this  kind  of  flower  that  the  An- 
thers should  be  united  into  a  cylinder,  to 
which  only  the  genus  Tussilago  aftbrds  one  or 
two  exceptions,  and  Kuhnia  another;  and 
moreover,  that  the  stamens  should  be  5  to 
each  floret,  Sigesbeckiajlosculoaa  of  L'Heri- 
tier,  Stirp.  Nov.  t.  19>  alone  having  but  3. 
The  florets  are  always  monopetalous  and  su- 
perior, each  standing  on  a  solitary  naked 
seed,  or  at  least  the  rudiments  of  one,  though 
.  not  always  perfected.  Some  Compound  flow- 
ers consist  of  very  few  florets,  as  Humeaele* 
gansj  Exot.  Bot.  t.  1,  Prenanthes  muralis, 
Engl.  Bot.  t.  447 ;  others  of  many,  as  the 
Thistle,  Daisy,  Sunflower,  &c.  The  florets 
themselves  are  of  two  kinds,  ligulatU  ligulate, 
shaped  Uke  a  strap  or  ribband,/.  210,  with  3 

X  2 
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or  5  teeth,  as  in  Tragopogortj  t.  434,  and  the 
Dandelion;  or  tubulosi^  tubular,  cylindrical 
and  5-cleft,  as  in  Cardnus^  1. 107,  and  Tana^ 
cetum,  1. 1229.  The  marginal  white  florets  of 
the  Daisy,  /.  2 1 1,  are  of  the  former  description, 
and  compose  its  radius^  or  rays,  and  its  yellow 
central  ones  come  under  the  latter  denomina- 
tion, /•  212,  constituting  its  discus f  or  dl^k. 
The  disk  of  such  flowers  b  most  frequently 
yellow,  the  rays  yellow,  white,  red,  or  blue. 
No  instance  is  known  of  yellow  rays  with  a 
white,  red,  or  blue  disk. 

An  Aggregate  flower  has  a  common  undi- 
vided Receptacle,  the  Anthers  all  separate 
and  distant,  Jasione  only,  Engl.  Bot.  t.  882, 
having  them  united  at  die  base,  but  not  into 
a  cylinder,  and  the  florets  commdnly  stand 
on  stalks,  each  having  a  single  or  double  par- 
tial calyx.  Such  flowers  have  rarely  any  in- 
clination to  yellow,  but  are  blue,  purple,  or 
white.  Instances  are  found  in  Scahiosa^  t.  659 
and  1311,  DipsacMS,  t.  1032  and  877,  and 
the  beautiful  Cape  genus  Protea. 

Such  is  the  true  idea  of  an  Aggregate 
flower,  but  Liima^us  enumerates,  under  that 
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tienoinination,  7  kinds,  his  favourite  number ; 
these  are, 

1 .  The  Aggregate  flower  properly  so  called, 
as  just  mentioned. 

2.  The  Compound  flower  previously  described. 

5.  The  Amentaceous  flower,  or  Catkin,  of 
which  we  have  spoken  />.  248ib 

4.  The  Glumose,  or  Chaffy  flower,  peculiar 
to  the  Grasses,  see  p.  250. 

6*  The  Sheathed  flower,  whose  common  re- 
ceptacle springs  from  a  Sheath,  as  in  Arum. 

6.  The  Umbellate ;  and 

7-  The  Cymose   flowers,   concerning   which 

two  last  a  few  observations  are  necessary* 

« 

Linnseus  and  his  friend  Artedi  thought 
the  great  natural  umbelliferous  order  could 
not  be  divided  into  good  and  distinct  ge- 
nera by  the  seeds  or  parts .  of  the  flower, 
without  taking  into  consideration  the  general 
and  partial  involucral  leaves,  which  tiiey 
therefore  chose  to  consider  as  a  part  of  the 
fructification,  and  defined  as  a  calyx  remote 
from  the  flower.  The  rays  of  the  umbel, 
of  course,    became   die   subdivisions   of  a 
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branched  receptacle,  and  the  whole  umbel 
was  considered  as  one  aggregate  flower.     It 
necessarily  followed  that  a  Cyme,  see  p.  237f 
must  be  considered  in  the  same  light,  nor 
did  the  sagacity    of   Linnaeus  overlook  the 
arguments  in  favour  of  this  hypothesis*  JVIaoy 
of  the   umbelliferous   tribe,   as  Heracleum^ 
t*  939,  Caucalisj  Coriamlruniy  &c.,  have  their 
marginal  flowers  dilated,  radiant,  and  more 
or  less  inclined  to  be  imperfect  or  abortive, 
thus  evincing  an  analogy  with  real  compound 
flowers  like  the  Sunflower,  which  analogy  is 
still  more  striking  between  OenanthCj  t.  363| 
347,  348,  arid  the  Marigold,  Calendula.  So 
the   cymose   plants,    as   Viburnum  Opulus^ 
t.  332,  bear  dilated  and  abortive  marginal 
flowers,  and   Hydrangea  hortensisj  Sm.  Ic* 
Pict.  t.  12,  has  scarcely  any  others,    Comus 
sanguinea^  Engl.  BoU  t.  249^  has  a  naked 
cyme,  C  Suecica^  i.  310,  an  umbel  acconh 
panied  by  coloured  bracteas,  or,  as  Linnaos 
judged,  a  coloured  involucrum^  proving  the 
close  aflinity  between  these  two  modes  of  i^* 
florescence. 

Notwithstanding  all  this,  I  presume  to  dis^ 
seat  from  the  above  hvpothesL^,  us  oflering 
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too  great  violence  to  Nature,  and  swerving 
from  that  beautiful  and  philosophical  Lin- 
neean  principle,  of  characterizing  genera  by 
the  fructificatipn   alone ;  a   principle  which 
those  who  are  competent  to  the  subject  at 
all,  will,  I  believe,  never  find  to  faiL     The 
seeds  and  flowers  of  the  umbelHferous  family 
are  quite  sufficient  for  our  purpose,  while  the 
involucrum  is  very  precarious  and  change- 
able;   often   deficient,    often  immoderately 
luxuriant,  in  the  same  genus.     In  the  cyraose 
plants  every  body  knows   the  real  parts  of 
fructification  to  be  abundantly  adequate,  the 
involucrum  being  of  small  moment ;    witness 
that  most   natural   genus  Cornns.     For  all 
these,   and   other  reasons,    to   particulari^ee 
which  would  lead  me  too  far,  I  have,  p.  236, 
reckoned  the  Umbel  and  Cyme  modes  of 
flowering,    and    not    themselves    aggregate 
^wers« 
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CHAPTER  XX. 


OP  THE  PECULIAR  PUNCTIONS  OP  THB 
STAMENS  AND  PISTILS,  WITH  THE  EX- 
PERIMENTS AND  OBSERVATIONS  OF 
LINNiEUS  AND  OTHERS  ON  THAT  SUB- 
JECT, 

Xhe  real  use  of  the  Stamens  of  Plants  was 
long  a  subject  of  dispute  among  philosopheiSf 
till  Linnaeus,  according  to  the  general  ojh« 
nion  at  present,  explained  it  beyond  a  possi- 
bility of  doubt.  Still  there  are  not  wanting 
persons  who  from  time  to  time  start  objec- 
tions, prompted  eidicr  by  a  philosophical 
pursuit  of  truth,  or  an  ambitious  desire  of 
distinguishing  themselves  in  controverting  *) 
celebrated  a  doctrine,  as  some  have  written 
against  the  circulation  of  the  animal  blood. 
I  propose  to  trace  the  history  of  this  docr 
trine,  and  especially  to  review  the  facts  and 
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experiments  upon  which  Linnaeus  founded 
his  opinion,  as  well  as  the  objections  it  has 
had  to  encounter.  It  would  be  endless,  and 
altogetlier  superfluous,  to  bring  forward  new 
facts  in  its  support,  nor  shall  I  do  so,  e:^cept 
where  new  arguments  may  render  such  a 
measure  necessary. 

The  Stamens  and  Pistils  .of  flowers  have, 
from  the  most  remote  antiquity,  been  con- 
sidered as  of  great  importance  in  perfecting 
the  fruit.  The  Date  Palm,  from  tune  imme- 
morial a  primary  object  of  cultivation  in  the 
more  temperate  climates  of  the  globe,  bears 
barren  and  fertile  flowers  on  separate  trees. 
The  ancient  Greeks  soon  discovered  that  in 
order  to  have  abundant  and  well-flavoured 
£ruit,  it  was  expedient  to  plant  both  trees 
near  together,  or  to  bring  the  barren  blos- 
soms to  those  which  were  to  bear  fruit ;  and 
in  thb  chiefly  consisted  the  culture  of  that 
valuable  plant.  Tournefort  tells  us  that 
without  such  assistance  dates  have  no  kernel^ 
and  are  not  good  food.  The  same  has  long 
been  practised,  and  is  continued  to  this  very 
day  in  tlie  Levant,  upon  the  Pistacioj  and 
jheFig. 
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At  the  revival  of  learninjj  botanists  were 
more  occupied  in  determining  the  species, 
end  investigating  the  medical  properties  of 
plants,  than  in  studying  their  pby»ology; 
and  when  after  a  while  the  subject  in  qoes- 
tion  was  started,  some  of  them,  as  Morison, 
Toumefort  and  Pontedera,  uniformly  treated 
with  great  contempt  the  hypothesis  which 
has  since  been  established.  We  shall,  as  we 
proceed,  advert  to  some  of  their  arguments. 

About  the  year  I676,  Sir  Thomas  Milling^ 
ton,  Savilian  Professor  at  Oxford,  is  recorded 
to  have  hinted  to  Dr.  Grew  that  the  use  of 
the  Stamens  was  probably  to   perfect  and 
fertilize  the  seed.     Grew  adopted  the  idea, 
and  the  great  Ray  approved  it.  Several  other 
botanists  cither  followed  them,  or  had  pre- 
viously conceived  the  same  opinion,  among 
which   R.  J.  Camcrarius,  Professor  at  Tu- 
bingen towards  the  end  of  the  seventeenth 
century,  was  one  of  the  most  able  and  ori- 
ginal.    Vaillant  wrote  an  excellent  oration  on 
the  subject,  which  being  hostile  to  the  opi- 
nions of  Tournefort,  lay  in  obscurity  till  pub- 
lished by  Bocrhaave,     Blair  and  Bradley  as- 
sented in  England,  and  several  continental 


STAMENS  AND   PISTILS.  315 

botanists  imbibed  the  same  sentiments. 
Pontedera,  however,  at  Padua,  an  universitj 
long  famous,  but  then  on  the  decline,  and 
consequently  adverse  to  all  new  inquiry  and 
information,  in  1720  published  his  Antho^ 
logiay  quite  on  the  other  side  of  the  ques- 
tion. 

Linnaeus,  towards  the  year  1732,  reviewed 
all  that  had  been  done  before  him,  and  clearly 
established  the  fact  so  long  in  dispute,  in  his 
Fundamenta  and  Philosophia  Botanica.  He 
determined  the  functions  of  the  Stamens  and 
Pistils,  proved  these  organs  to  be  essential 
to  every  plant,  and  thence  conceived  the 
happy  idea  of  using  them  for  the  purpose  of 
systematical  arrangement.  In  the  latter  point 
his  merit  was  altogether  original ;  in  the  former 
he  made  use  of  the  discoveries  and  remarks 
of  others,  but  set  them  in  so  new  and  clear 
a  light,  as  in  a  manner  to  render  them  his 
own. 

We  have  already  mentioned,  p.  138,  the 
two  modes  by  which  plants  are  multiplied, 
and  have  shown  the  important  difference  be- 
tween them.  Propagation  by  seed  is  the  only 
genuine  reproduction  of  the  species,  and  it 
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now  remains  to  prove  that  the  essential  or- 
gans of  the  flower  are  indispensably  requisite 
for  the  perfecting  of  the  seed. 

Every  one  must  have  observed  that  the 
iiower  of  a  plant  always  precedes  its  fruit. 
To  this  the  Meadow  Saffron  ^  Engl.  Hot.  1. 133, 
seems  an  objection,  the  fruit  and  leaves  be- 
ing perfected  in  the  spring,  the  blossoms  not 
appearing  till  autumn ;  but  a  due  ex'amina* 
tion  will  readily  ascertain  that  the  seed-bud 
formed  in  autumn  is  the  very  same  which 
comes  to  maturity  in  the  following  spring. 
A  Pine-apple  was  once  very  unexpectedly 
cited  to  me  as  an  instance  of  fruit  being 
formed  before  the  flower,  because  tlie  green 
fruit  in  that  instance,  as  in  many  others^  iis 
almost  fully  grown  before  the  flowers  expand. 
The  seeds  however,  the  essence  of  the  fruit, 
are  only  in  embryo  at  this  period,  just  as  in 
the  germen  of  an  Apple  blossom. 

It  was  very  soon  ascertained  that  flowers 
are  invariably  furnished  with  Stamens  and 
Pistils,  either  in  the  same  individual,  or  two 
of  the  same  species,  however  defective  they 
may  be  in  other  parts ;  of  which  Hippurist 
Engl.  Dot.  t.  763,  the  most  simple  of  hXoy 
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soms,  is  a  remarkable  example;  Few  bota- 
nists indeed  had  detected  them  in  the  T^emna 
ot  Duck-weed,  so  abundant  on  jhe  surface  of 
still  waters,  and  Valisneri  alone  for  a  long  time 
engrossed  the  honour  of  having  seen  them. 
In  our  days  however  they  rewarded  the  re- 
searches  of  the  indefatigable  Ehrhart  in  Ger- 
many,  and  on  being  sought  with  equal  acute- 
ness,  were  found  in  England.  Tliree  species 
have  been  delineated  in  EngL  Bot.  t.  9^6^ 
1095  and  1233,  from  the  discovries  of  Mr. 
Turner  and  Mr.  W.  Borrer.  The  flowers 
of  Mosses,  long  iieijlpctcd  and  afterwards 
mistaken,  were  faithfully  delineated  by  Mi- 
cheli,  carefully  examined  and  properly  un- 
derstood bv  Linnaeus  as  he  rambled  over  the 
\rilds  of  Ijrapland*,  and  at  length  fully  illus-- 
trated  and  placed  out  of  all  uncertainty  by 
the  justly  celebrated  Iledwig.  These  parts 
inde^.d  are  still  unknown  in  ferns,  or  at  least 
no  satisfactory  explanation  of  them  has 
reached  me,  tliouijh  the  seeds  and  seed^ 
Vessels  are  sufficiently  obvious. 

*  This  hitherto  unknown  fact  will  appear  in  his  Tour 
through  that  country,  now  preparing  for  the  press  in 
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The  existence  of  the  parts  under  considera- 
tion is  so  incontrovertible  in  every  floweir 
around  us,  tliat  Pontedera  was  reduced  to 
seek  plants  without  stamens  among  the  fi- 
gures of  the  Horlus  MalabariciiSy  but  the 
plates  in  which  he  confided  are  now  known 
to  be  fiiulty  in  that  very  particular. 

Plants  indeed  have  occasionally  abortiva 
stamens  in  one  flower  and  barren  pistils  ia 
another,  and  the  Plantain-tree,  Musa^  is  de- 
scribed by  Linnaeus  as  having  five  out  of  its 
six  stamens  perfected   in  such  blossoms  as 
ripen  no  fruit,  while  those  with  a  fertile  ger- 
men  contain  only  a  single  ripe  stamen,  five 
being  inefiective.     Tliis  only  shows  the  re- 
sources, the  wisdom,  and  the  infinite  varic^f 
of  the  cn.^ation.     When  the  roots  are  luxui^ 
antly  prolific,  the  flowers  are  in  some  mea- 
sure defective.  Nature,  relaxing  as  it  were 
firom  her  usual  solicitude,  and  allowing  her 
children  to  repose,  and  indulge  in  the  abun- 
dance of  good  things  about  them.    But  when 
want  threatens,  she  instantly  takes  the  alarm; 
all  her  energies  are  exerted  to  secure  the  fu- 
ture  progeny,  even  at  the  hazard  of  the  pa^ 
rent  stock,  and  to  send  them  abroad  to  co- 
lonise more  favourable  situations. 
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Mo»t  generally  the  access  of  the  pollen  is 
not  trusted  to  any  accidental  modes  of  con- 
veyance, ho\vever  numerous,  elaborate,  and, 
if  we  may  so  express  it,  ingenious,  such  modes 
may  be ;  but  the  Stamens  are  for  greater  se- 
curity lodged  in  the  same  flower,  under  the 
protection  of  the  same  silken  veils,  or  more 
substantial  guards,  which  shelter  their  ap- 
propriate pistils.  This  is  the  case  with  the 
majority  of  our  herbs  and  shrubs,  and  even 
with  the  trees  of  hot  countries,  m  hose  leaves 
being  always  present  might  impede  the  pas- 
sage of  the  pollen.  On  the  contrary,  the 
trees  of  cold  climates  have  generally  sepa- 
rated flowers,  blossoming  before  tlie  leaves 
colne  forth,  and  in  a  windy  season  of  the 
year ;  while  those  which  blossom  later,  as  the 
Oak,  are  either  |>cculiarly  frequented  by  in- 
sects, or,  like  the  numerous  kinds  of  P'ir,  have 
leaves  so  little  in  the  way,  and  pollen  so  ex- 
cessively abimdaiit,  that  impregnation  can 
scarcely  fail. 

Th(5  pollen  and  the  stigma  are  always  in 
perfection  at  the  same  time,  the  latter  com- 
monly withering  and  falhng  off*  a  Uttle  after 
the  anthers,  though  the  style  may  remain 
to  become  an  useful  appendage  to  the  fruit. 
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The  Viola  tricolor  or  Pansy,  the  Gratiolaf 
the  Martjinia^  and  many  plants  besides^  have 
been  observed  to  be  fiirnislied  with  a  stigma 
gaping  only  at  the  time  the  pollen  is  ripe. 
The  beautiful  Jacoboean  Lily,  Amaryllis 
formosissimaj  Curt.  Mag.  t.  47  j  is  justly  de- 
scribed by  Linnaeus  as  provided  with  a  drop 
of  clear  liquid,  which  protrudes  every  morn- 
ing from  the  stigma,  and  about  noon  seems 

■ 

almost  rcad}^  to  fall  to  the  ground.  It  is 
however  reabsorbed  in  the  afternoon,  having 
rec(nvcd  the  pollen  whose  vapour  renders  it 
turbid,  and  whose  minute  husks  afterwards 
remain  upon  the  stigma.  The  same  pha&no- 
meiion  Inkrs  places  several  successive  days. 

In  opposition  to  similar  facts,  proving  tlie 
synclironoiis  operation  of  these  organs,  Ponte- 
dera  lias,  witli  more  observation  than  usual' 
nnuuked  that  in  the  umbelliferous  tribe  the 
style  frequently  does  not  appear  till  the  an- 
thers are  fallen.  But  ho  ought  to  have  per- 
ceived that  the  stigma  is  previously  perfected, 
and  that  the  style  seems  to  irrow  out  after- 
wards,  in  a  recurved  and  divaricated  fonn> 
for  the  ])urpose  of  providing  hooks  to  the 
seeds.  It  is  also  obser\able  that  in  this  fa- 
mil  v  the  several  or2;ans  arc  sometimes  broujrht 
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to  perfection  in  different  flowers  at  different 
times,  so  that  the  anthers  of  one  may  im- 
pregnate the  stigmas  of  another,  whose  sta- 
mens were  abortive,  or  long  since  withered. 
The  same  thing  happens  in  other  instances. 
Lannsus  mentions  the  Jatropha  urens  as 
producing  flowers  with  stamens  some  weeks 
in  general  before  or  after  the  others.  Hence 
he  obtained  no  seed  till  he  preserved  the  pol- 
len a  month  or  more  in  paper,  and  scattered 
it  on  a  few  stigmas  then  in  perfection.  Thero 
can  be  no  doubt  that,  in  a  wild  state,  some 
or  other  of  the  two  kinds  of  blossoms  are 
ripe  together,  throughout  the  flowering  sea- 
son, on  different  trees. 

A  similar  experiment  to  that  just  men- 
tioned was  made  in  1749  upon  a  Palm-tree 
at  Berlin,  which  for  want  of  pollen  had  nevqr 
brought  any  fruit  to  perfection.  A  branch 
of  barren  flowers  was  sent  by  the  post  from 
][^ipsic,  twenty  German  miles  distant,  and 
suspended  over  the  pistils.  Consequently 
abundance  of  fruit  was  ripened,  and  many 
young  plants  raised  from  the  seeds*. 


.   •  What  species  of  Palm  was  the  subject  of  this 
periment  does  not  clearly  appear.    In  the  original  Qom^ 


:  Tourncfort  and  Pontedera  supposed  the 
pollen  to  be  of  an  excrementitious  nature^ 
and  thrown  oiF  as  superfluous.  But  its  being 
so  cuiiously  and  distinctly  organized  in  every 
plant,  and  producing  a  peculiar  vapour  on 
the  accession  of  moisture,  shows,  beyond 
contradiction,  that  it  has  functions  to  per- 
form after  it  has  left  the  anther.  The  san)o 
writers  conceived  that  the  stamens  might 
po&sibly  secrete  something  to  circulate  from 
them  to  the  young  seeds ;  an  hypothesis  to- 
tally subverted  by  every  flower  with  sepa^ 
rated  organs,  whose  stamens  cpuld  circulate 
notliing  to  germens  on  a  different  branch  or 
root ;  a  difficulty  w  hich  the  judicious  Toume- 
fort  perceived,  and  was  candid  enough  to 
allow. 

muiiication  to  Dr.  Watson,  printed  in  the  preface  of 
Lee's  Introductiofi  to  Botany,  it  is  called  Palma  majdf 
JoHU  flair lliform'tbu^,  which  seems  appropriate  to  Rhapis 
fiaielliformis,  Alt.  Hort.  Kcu\  v,  3.  473;  yet  Linnaeufi 
in  his   Dissertation  on  this  subject,  expressly  calk  it 
Pha^nix  dactyliferay  the  Date  Palm,  and  says  hehadiv 
his  garden  many  vigorous  plants  raised  from  a  portion 
of  the  seeds  above  mentioned.    The  great  success  oFtt 
exf»eriment,  and  the  "fan  shaped"  leaves,  make  me  f 
thcr  tak<:  it  tor  the  lihapis,  a  plant  not  well  knowit 
LinnxuE. 
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■ 

Both  the  conjectures  just  mentioned  vanish 
before  one  luminous  experiment  of  Linnaeus, 
of  all  others  the  most  easy  to  repeat  and  to 
understand.  He  removed  the  anthers  from 
a  flower  of  Glaucium  phetniceum  ;  Engl.BoL 
t.  1433,  stripping  off  the  rest  of  that  day's 
blossoms.  Another  morning  he  repeated  the 
same  practice,  only  sprinkling  the  stigma  of 
that  blossom,  which  he  had  last  deprived  of 
its  own  stamens,  with  the  pollen  from  an- 
other. The  flower  first  mutilated  produced 
no  fruit,  but  the  second  afforded  very  perfect 
seed.  ^^  My  design,''  says  Linnaeus,  ^^  was 
to  prevent  any  one  in  future  from  believing 
ihsit  the  removal  of  the  anthers  from  a  flower 
was  in  itself  capable  of  rendering  the  germen 
abortive." 

The  usual  proportion  and  situation  of  sta- 
mens with  respect  to  pistils  is  well  worthy  of 
notice.  The  former  are  generally  shortest  in 
drooping  flowers,  longest  in  erect  ones.  The 
barren  blossoms  stand  above  the  fertile 
ones  in  CareXj  Cmx^  Arum^  &c.,  that  the 
pollen  may  fall  on  the  stigmas.  This  is  the 
more  remarkable,  as  the  usual  order  of  Na^^ 
tare  seems  in   6uch  plants,  as  well  indeed 

y  2 
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traction  of  the  membrane  brings  them  toge- 
ther, to  scatter  their,  pollen  in  the  centre  of 
the  flower.  The  elastic  filaments  of  Parie- 
taria^  Engl.  Bot.  t  879>  for  a  while  re- 
strained  by  the  calyx,  as  those  of  the  lovely 
KalmuBj  Curt.  Mag.  t.  175,  I???  are  by 
the  minute  pouches  in  the  corolla,  relieve 
themselves  by  an  elastic  spring,  which  in 
both  instances  serves  to  dash  the  pollen  with 
great  force  upon  the  stigma.  The  same  end 
is  accomplished  by  the  curi^ed  germen  of 
Medicago  falcata,  Engl.  Bot.  t.  1016,  re- 
leasing itself  by  a  spring  from  the  closed 
keel  of  the  flower. 

But  of  all  flowers  that  of  the  Barberry- 
bush,  t.  49)  is  most  worthy  the  attention  of 
a  curious  physiologist.  In  this  the  six  sta- 
mens, spreading  moderately,  are  sheltered 
tinder  the  concave  tips  of  the  petals,  till  some 
extraneous  body,  as  the  feet  or  trunk  of  an 
insect  in  search  of  honey,  touches  the  inner 
part  of  each  filament  near  the  bottom.  The 
irritability  of  that  part  is  such,  that  the  fila- 
ment immediately  contracts  there,  and  con- 
sequently strikes  its  anther,  full  of  pollen, 
against  the  stigma.     Any  other  part  of  the 
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in  order  to  ascertain  their  irritability  ;  it  is 
not  even  yet  well  known  which  is  the  irritable 
pdrt  of  the  filaments,  and  whether  it  be  only 
their  base,  as  Smith  has  had  the  address  to 
discover/'     In  answer  to  which  I  need  only 
request  any  one  to  read  the  above  account,' 
or  the  more  ample  detail  in  my  original  pa- 
|)er,  and  above  all,  to  examine  a  Barberry- 
blossom  for  himself;  and  if  any  doubts  re-' 
main  concerning  the   existence  of  vegetfebfe 
irritability,   let  him   read    Senebiei^'s  whole 
chapter  intended  to  disprove  it,  where  that- 
candid  philosopher,  while  he  expresses   his 
own  doubts,  has  brought  together  every  thin^ 
in  its  favour.     Amons;  the  whole  of  his  fact*' 
nothing  is  more  decisive  than  the  reniarks  of 
Coulomb  and  Van  Marum  on  the  Euphorbia j- 
whose  milky  juices  flow  so  copiously  from  a 
wound,  in  consequence  of  the  evident  irrita* 
bility  of  their  vessels  ;   but  when   the  life  of 
the  plant  is  destroyed-  by  electricity,  all  the 
flowing  is  at  an  end.     It  is  superfluous  to  add 
any  thing  on  this  subject,  and  I  return  to' 
that'of  the  impregnation  of  flowers. 

I  have   already  mentioned  that  any  mois- 
ture  causes  tl>e   pollen  to  explode,   conie- 
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qiiently  its  purpose  is  liable  to  be  frustrated 
by  rain  or  heavy  dews.  Linnteus  observes 
that  husbandmen  find  their  crops  of  rye  to 
suffer  more  from  this  cause  than  barley,  be- 
cause in  the  latter  the  anthers  are  more  pro- 
tected by  the  husks ;  and  the  Juniper  berries 
are  sparingly,  or  not  at  all,  produced  in  Swe- 
den when  the  flowering  season  has  been  wet. 
The  same  gre^t  observer  also  remarks,  what 
yearly  experience  confirms,  that  Cherry-trees 
are  more  certainly  fruitful  than  Pear-trees, 
because  in  the  former  the  opening  of  the  an- 
thers is,  in  each  blossom,  much  more  pro- 
gressive, so  that  a  longer  period  elapses  for 
the  accomplishment  of  the  fertilization  of  the 
germen,  and  there  is  consequently  less  chance 
of  its  being  hindered  by  a  few  showers. 

To  guard  against  the  hurtful  influence  of 
nocturnal  dews  or  drenching  rains,  most 
flowers  either  fold  their  petals  together,  or 
hang  down  their  heads,  when  the  sun  does 
not  shine;  by  which,  their  internal  orgaai 
are  sheltered.  In  some  which  always  droop, 
as  the  Snowdrops  Gala nt has  and  Leucqjum^ 
Engl.  XJo/ .  M  9  and  62 1 ,  the  Fritillary ,  t.  632, 
the  Crown  Imperial,  various  species  of  Canh 
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panula^  and  others,  while  the  over-shadow- 
ing corolla  keeps  off  rain,  the  air  has  free  ac- 
cess underneath  to  blow  the  pollen  to  the 
stigma.  Nor  is  this  drooping  caused  by  the 
weight  of  the  flowers,  for  the  fruit  in  most 
of  them  is  much  heavier,  and  yet  stands 
erect  on  the  very  same  stalk.  The  papi- 
lionaceous flowers  in  general  spread  their 
wings  in  fine  weather,  admitting  the  sun  and 
air  to  the  parts  within;  whereas  many  of 
them  not  only  close  their  petals  at  night,  but 
also  derive  additional  protection  from  the 
green  leaves  of  the  plant  folding  closely  about 
them.  Convolvulus  arvensis^  t.^l%  Ana-- 
gallis  arvensisj  t.  oSQy  Calendula  pluvialiif 
and  many  others,  are  well  known  to  shut  up 
their  flowers  against  the  approach  of  rain ; 
whence  the  Anagallis  has  been  called  the 
Poor  Man's  Weather-glass.  It  has  been  ob- 
kerved  by  Linnaeus  that  flowers  lose  this  fine 
sensibility,  either  after  the  anthers  have  per- 
formed their  office,  or  when  deprived  of  them 
artificially ;  nor  do  I  doubt  the  fact.  I  have 
had  reason  to  think  that,  during  a  long  con- 
tinuance of  wet,  the  sensibility  of  the  Anar 
gallis  is  sometimes  exhausted  ;  and  it  is  evi- 


dciit  that  %'ory  sudden  thunder-showers  oftcd 
take  such  flowers  by  surprise,  the  previooft 
iitate  of  the  atmosphere  not  having  been  such 
as  to  give  them  due  warning. 

That  parts  of  vegetables   not  onlj   lose 
their  irritabiUty,  but  even  their  vital  princi* 
pie,  in  consequence  of  liaving  accomplished 
the  ench  of  their  being,  appears  from  an  ex- 
periment of  Linna?us  upon  Hemp.     This  is  8 
dioecious  plant,  seep.  306,  and  Linnseus  kept 
several  fertile-flowered  individuals   in   sepa* 
Mite  apartments  from   the   barren  ones,  itt 
iftfder  to  try  whether  they  could  perfect  their 
seeds  without  the  aid  of  pollen.     Some  few- 
however  remained  with  the  barren-dowered 
plants,  and  these  ripened  seed  in  due  time, 
their  stigmas  having  faded  and  withered  soon 
after  tl^ey  had  received  the  pollen.     On  the 
corttrary,  the  stigmas  which  had  been  out  of 
ltd'  reach  continued  green  and  vigorous,  as  if 
in  vain  expectatioYi,   nor  did  they  begin  to 
fede  till  they  had  thus  lasted  for  a  very  long 
while.     Since  I  read  the  history  of  this  eiqie* 
riment,  I  have  found  it  easy  in  many  plants  tO 
tell  by  th(^  appearance  of  the  stigma  whether 
the  seed  be  fertilized  or  not.     The  above  ex* 


periment  is  the  more  important,  aa  the  abb6 
Spallanzani  has  reconrded  one  made  by  fiins^ 
self  upon  the  same  species  of  plant,  with  t 
contrary  result.  But  as  be  haa  said  notbm^ 
of  the  appearance  of  the  stigmas^  his  expe- 
fiment  must  yield  to  that  of  Linnsfcus  in 
point  of  accuracy ;  and  even  if  his  account 
be  otherwise  correct,  the  result  is  easily  ex^ 
plained.  Hemp,  Spinach,  som^  Nettles,  Sco^^ 
naturally  dicecious,  are  occasionally  not  com- 
pletely so,  a  few  latent  barren  or  fertilt 
flowers  being  frequently  found  among  thost 
of  the  other  sort,  by  which  provision  is  motda 
against  accidents,  an4  the  perfecting  of  a£sw 
ieeds,  at  any  rate,  secured. 

In  general,  germens  whose  stigmas  havt 
not  received  the  poU^n  wither  away  without 
swelling  at  aU,  but  some  grow  to  a  consid^n^ 
ble  si2e,  and  in  such  the  substance  of  th* 
•eed,  its  skin,  and  eten  its  cotyledon^  are 
often  to  be  found,  the  embryo  only  being 
wanting,  in  a  Melon  or  Cucumber  it  is 
common  to  finil,  among  numerous  perfect 
ieeds,  many  mere  unimpregnated  husks.  In 
tiie  magnificent  Cycas  repolutd  which  bore 
|l«it  at  the  bishop  elf  WinahMter'si  and  of 
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which  a  history  with  plates  is  given  in  the 
«ixth  volume  of  the  Linnaean  Society's  Trans- 
actions, I  found  the  drupa  and  all  its  con- 
tents apparently  perfect,  except  that  there 
was  only  a  minute  cavity  where  the  embryo 
should  have  been,  in  consequence  of  the 
want  of  another  tree  with  stamens,  which  was 
not  to  be  found  perhaps  nearer  than  Japan. 
Gardeners  formerly  attempted  to  assist  Na- 
ture by  stripping  off  the  barren  flowers  o 
Melons  and  Cucumbers,  which,  having 
germen,  they  found  could  not  come  to  fruits 


and  were  therefore,  as  they  supposed,  an  iul.- 
necessary  encumbrance  to  the  constitution  (^i* 
the  parent  plant.     But  finding  they  thus  ot»- 
tained  no  fruit  at  all,  they  soon  learned  thmc 
wiser  practice  of  admitting  air  as  often  as  pos- 
sible to  the  flowering  plants,  for  the  purpose  of 
blowing  the  pollen  from  one  blossom  to  the 
other,  and  even  to  gather  the  barren  kind  and 
place  it  over  that  destined  to  bear  fruit. 

The  oeconomy  of  various  aquatic  plants 
throws  great  light  upon  the  subject  before  ua. 
Different  species  of  Fotamogcton^  Engl.  Bot, 
t.  168,  297,  376,  &c.,  Ruppia  fnaritim 
L  136,  and  others,  float  entirely  under  w 
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jdT^  often  at  some  considerable  depth,  till 
:he  flowering  season  arrives,  when  they  rise 
near  the  surface,  and  throw  up  their  flower* 
mg  spikes  above   it,  sinking  afterwards   to 
ripen  and  sow  their  seeds  at   the  bottom. 
NympJuea  alha^  t.  l60,  is  very  truly  de« 
scribed  by  Linnaeus   in  his  Flora  Suecica. 
BS  closing  its  flowers  in  the  afl:ernoon  and 
laying  them  down  upon  the  surface  of  the 
wAter  till  morning,  when  it  raises  and  ex« 
pands  them,  oflen,  in  a  bright  day,  to  se« 
veral  inches  above  the  water.     To  this  I  can 
speak  from  my  own  knowledge,  and   it  is 
confirmed  by  the   history  given  by  Theo- 
phrastus  of  his  Lotus,  which,  according  to 
sdl  appearance,  is  the  Nymphaa  Lotus  of 
Linnaeus.     "  This,^'  says  he,  ^  as  well  ^s  the 
Cyamu8*j  bears  its  fruit  in  a  head.     The 
flower  is  white,  consisting  of  many  crowded 
leaves  about  as   broad   as  those  of  a  lily« 
These  leaves  at  sunset  fold  themselves  toge- 
ther, covering  tJtie  head  (or  seed-vessel).     At 
sun-rise  they  expand,  and  rise  above  the  wa-* 
ter.     This  they  continue  till  the  head  is  per- 
fected,   and   the   flowers  fall   ofF.'^     So  far 

*  Exot.  Bot.  /.  31,  32. 
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Theophrastujs  writes  95  of  his  own  knoir- 
kdge ;  he  continues  as  follows  ;   ^^  It  is  re- 
ported that  in  the  Euphrates  the  head  and 
lowers  keep  sinking  till  midnight^  when  they 
are  so  deep  in  the  water  as  to  be  out  of  reach 
of  the  hand,  but  towards  morning  tiiey  ra* 
turn,  and  still  more  as  the  day  advances.  At 
fiun^rise  they  are  already  above  the  sur&ce, 
with  the  flower  expanded ;  afterwards  they 
rise  high  above  the  water/'     Pliny  repeat! 
the  same  account ;  and  Prosper  Alpbius,  wbosd 
purpose  is  to  prove  the  Lotus  of  Theophrastui 
not  different  from  the  common  Nymphauif  in 
which,  as  far  as  genus  is  concerned,   be  is 
correct,  has  the  following  remarkable  passage: 
*'  The  celebrated  stories  of  the  Lotus  turning 
to  the  sun,  closing  its  flowers  and  sinking 
under  water  at  night,  and  rising  again  in  the 
morning,  are  conformable  to  what  every  body 
has  observed  in  the  Nymphcca/' 

I  have  been  the  more  particular  in  the 
above  quotations,  because  the  veracity  of 
Theophrastus  has  lately  been  somewhat  rudely 
impeached,  on  very  questionable  authority. 
Foi*  my  own  part,  I  think  what  we  see  of  the 
l^ymphaa  in  England  is  sufficient  to  render 


the  above  account  highly  probable  m  a  coun^ 
try  where  the  sun  has  so  much  more  power; 
even  if  it  did  not  come  from  the  inost  faith* 
ful  and  philosophical  botanbt  of  antiquity, 
and  I  have  always  M'ith  confidence  cited  it  on 
his  authority.    The  reader,  however,  will  per* 
ceive  that  the  only  important  circumstance 
^r  our  purpose  is  the  closing  of  the  flowers 
at  night,  which  is  sufiiciently  well  established. 
But  the  most  memorable  of  aquatic  plants 
is  the  Valimeria  spiralis^  well  iigured  and 
described  by  Micheli,  Nov.  Gen.  1. 10,  which 
grows  at  the  bottoms  of  ditches  in  Italy.     In 
fiiis  the  fertile  (lowers  stand  on  long  spiral 
stalks,  and  these  by  uncoiling  elevate  tiienl 
to  tiie  surface  of  the  water,  where  the  calyx 
expands  in  the  open  air.     In  the  mean  whil# 
plenty  of  barren  flowers  are  produced  on  a 
distinct  root,  on  short  straight  stalks,  from 
which  they  rise  like  little  separate  white  bul> 
bles,  suddenly  expanding  when  they  reaph 
the  surface,  and  floating  about  in  such  abiin* 
dance  as  to  cover  it  entirely.  Thus  their  pol- 
len is  scattered  over  the  stigmas  of  the  first* 
njentioned  blossoms,  whose  stalks  soon  after* 
^ards  resume  their  spiral   figure,  and   the 
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fruit  comes  to  iraturity  at  the  bottom  of  the 
water.  All  this  Micheh  has  described,  with- 
out being  aware  of  its  final  purpose  ;  sq  <ii& 
ferent  is  it  to  observe  and  to  reason  I 

Some  aquatic  vegetables,  which  blossom 
under  water,  seem  to  have  a  peculiar  kind  of 
glutinous  pollen,  destined  to  perform  its  of- 
fice in  that  situation,  as  Chara^  En^L  Bo/. 
/•  .336,  &c.;  as  well  as  the  Fucus^and  Coih 
ferva  tribe :  but  of  the  real  nature  of  the 
fructification  of  these  last  we  can  at  present 
only  form  analogical  conjectures. 

The  fertilization  of  the  Fig  is  accomplished 
in  a  striking  manner  by  insects,  as  is  that  of 
the  real  Sycamore,  Ficus  Sycomoms.  In  this 
genus  the  green  fruit  is  a  hollow  common 
calyx,  or  rather  receptacle,  lined  with  wi- 
ous  flowers,  seldom  both  barren  and  fertile 
in  the  same  fig.  This  receptacle  has  only 
a  very  small  orifice  at  the  summit.  The 
seeds  therefore  would  not  in  general  be  pe^ 
fected,  were  it  not  for  certain  minute  flies  of 
the  genus  Cynips^  continually  fluttering  from 
one  fig  to  the  other  all  covered  with  poUeD, 
and  depositing  their  eggs  within  the  cavity. 

A  very  curious  observation  is  recorded  by 
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Schreber  and  WilldenoW.  concerning  the  Aris* 
folochia  Clematitis^  Engl.  Bot.  t.  398.  The 
stamens  and  pistils  of  this  flower  are  enclosed 
in  its  globular  base, ,  the  anthers  being  under 
the^  stigma,  and  by  no  means  commodionsly 
situated  for  conveying  their  pollen  t6  itJ 
This  therefore  is  accomplished  by  an  insect^ 
the  Tipula  pennicornisj  which  enters  tbtf 
flower  by  the  tubular  part.  But  that,  part 
being  thickly  lined  with  inflexed  hairs,  thougH 
the  fly  enters  easily,  its  return  is  totally  im* 
peded,  till  the  corolla  fades,  wlien  the  hairs 
lie  .flat  against  the  sides,  and  allow  the  cap^ 
tive  to  escape*  In  the  mean  while  the  insect^ 
continually  struggling  for  liberty,  and  pacing 
his  prison  round  and  round,  has  brushed  the 
pollen  about  the  stigma*  I  do  not  doubt  the 
Accuracy  of  this  account,  though  I  have  ne« 
ver  caught  the  imprisoned  Tipula.  Indeed 
I  have  never  seen  any  fruit  formed,  by  this 
plant.  Probably  for  want  of  some  insect 
adapted  to  the  same  purpose  in  its  own  coun- 
try,  the  American  Aristolochia  SiphOj  though 
it  flowers  plentifully,  rarely  forms  fruit  in  our 
gardens.  That  it  sometimes  does,  I  have  been 
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informed  by  Lady  Amelia  Hume  since  the^ 
first  edition  of  this  work  was  published* 

The  ways  in  which  insects  serve  the  same 
ftirpo^cpsit  innumerable*    These  active  tittle 
beings  axir  peculiarly  busy  about  flowers  in 
bright  sunny  weatheri  when  every  blossom 
is  expanded,  the  pollen  in  perfection,  and  all 
the  powers  of  vegetation  in  their  greatest 
vigour.    Then  we  see  the  rough  sides  and 
legs  of  the  bee,  laden  with  the  golden  dust^ 
which  it  shakes  off,  and  collects  anew,  in  iti 
visits  to  the  honeyed   stores  inviting  it  m 
every  side.    All  Nature  is  then  alive^  uid  t 
thousand  wise  ends  are  accomplished  by  in- 
numerable means  that  **  seeing  we  perceiit 
not ;'  for  though  in  the  abundance  of  cMr 
tion  there  seems  to  be  a  waste,  yet  in  pfo- 
portion  as  we  understand  the  subject,  we  ini 
the  more  reason  to  conclude  that  nothing  i» 
made  in  vain. 
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CHAPTER  XXI. 


Ott  THS  DXSSASES  OP  PLANTS,  PAKTICTT- 
LAELY  AS  ILLUSTRATIVE  OF  TR£IR 
rftAL   PRINCIPLE* 

r 

jThe  diseases  of  Vegetables  serve  in  many 
instmnces  to  prove  their  vitdity,  and  to  illus^ 
trate  the  nature  of  their  constitution. 

Plants  are  subject  to  Gangrene  or  Sphace^ 

'bUj  especially  the  more  succulent  kinds,  of 
irhidi  a  very  curious  account,  concerning  the 
Cactus  coccinelliferj  Indian  Fig,  or  Nopal, 

''extremely  to  our  present  purpose,  is  given  by 
M.  Thiery  de  Menonville,  in  his  work  on  the 
culture  of  the  Nopal  as  the  food  of  the  Coch'n 
neal  insect.  This  wpter  travelled,  about  20 
years  since,  through  the  Spanish  settlements 

.  in  South  America,  chiefly  noted  for  the  culti- 

•  vation  of  this  precious  insect,  on  purpose  to 
transport  it  clandestinely  to  some,  of  the 

z2 
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French  islands.  Such  were  the  supinenesf 
and  ignorance  of  the  Spaniards,  that  he  suo 
ceeded  in  conveying,  not  only  the  living  in- 
sects, but  the  bulky  plant  necessary  for  their 
sustenance,  notwithstanding  severe  edicts  ta 
the  contrary.  He  had  attended  previously  to 
the  management  of  the  Nopal,  and  made  hut 
-temarjcs.  Qn  the  diseases  to  which  it  is  liablt • 
.pf  these  the  Gangrene  i»  extremely  freqaent 
in  the  true  Nopal  of  Mexico,  beginning  by  s 
black  spot,  which  spreads  till  the  whole  leaf 
or  branch  rots  off,  or  the  shmb  dies.  fiUt 
the.  same  kind  of  plant  is  often  afiected  with 
a  much  more  serious  disease,  called  by  Thieiy 
.  '^  id  dis^olutioiu"  This  seems  to  be  a  sudden 
decay  of  the  vital  principle,  like  that  pro- 
duced in  animals  by  lightning  or  strong  elee? 
tricity.  In  an  hour  s  time,  from  some  im- 
known  cause,  a  joiuty  a  whole  branch,  w 
sometimes  an  entire  plant  of  the  Nopalf 
changes  from  apparent  health  to  a  state  ^ 
putrefaction  or  dissolution.  One  minute  ilt 
surface  is  vordant  and  shining ;  the  next  it 
turns  3'ellow,  and  all  \is  brilliancy  is  gone. 
Ou  ciitllng  iiilo  its  substance,  the  in^ide  is 
fo'iud  to  have  lo^fl  all  cohesion,  being  cjuilc 
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rotten.  The  only  remedy  in  this  case  is 
epcedy  amputation  below  the  diseased  part. 
Sometimes  the  force  of  the  vital  principle 
^makes  -a  stand,  as  it  were,  against  .the  en^ 
croaehing  disease,  and  throws  off  the  infected 
joint  or  branch.  Such  is  the  account  given 
IgrThiery,  which  evinces  a  power  in  vege* 
tttbles  precisely  adequate  to  that  of  the  ani- 
mal constitution,  by  which  an  injured  or  dis- 
leased  part  is,  by  an  effort  of  Nature,  thrown 
pff  to*  preserve  the  rest, 

» 

• .  Nor  need  we  travel  to  Mexico  to  find  ex» 
amples  of  this;  Every  deciduous  tree  x>r 
sbhib  exhibits  the  very  same  pha^nomenon  j 
ibr  the  fall  of  their  decajdng  foliage  in  8U«- 
tomn,  leaving  the  branches  and  young  buds 
vigorous  and  healthy,  can  be  explained  in  n^ 
other  way.  Yet  Da  Hamel  laboured  in  vain 
to  account  for  the  &11  of  the  leaf* ;  nor  is  it 
wimderful  that  he  or  any  body  else,  who  en*' 
cfeavours  1p  explain  the  physiology  of  vege* 
table;  or  of  animals  according  to  one  prin* 
ciple  ^y,  whether  it  be  mechanical  or  chc^ 
mical,  should  entirely  fidl.  To  consider  the 
lall  of  leaves  in  autumn  as  a  sloughing,  or 

•  Sec  hi»  Phi/9.  des  Arhresp  v.  1. 1«7.      ' 
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casting  off  diseased  or  worn  out  parts,  seems 
so  simple  and  evident,  as  to  be  hardly  worth 
insisting  upon.  Yet  I  find  myself  antici- 
pated in  this  theory  by  one  piiysiologistonly, 
named  Vrolick,  cited  by  Willdenow,  id  hii 
Principles  of  Bota7ii/,  p.  SO-i,  though  seTcral 
lesirued  apeculationa  to  no  purpose  are  extant 
on  the  subject.  It  is  but  just,  however,  that 
I  should  relate  what  led  me  to  consider  tb« 
matter  with  any  attention.  My  observing 
friend  Mr.  Falrbaim  of  CheUea  garden  long^ 
ago  remarked  to  me,  that  when  he  had  occa> 
sion  to  transplant  any  tree  or  shrub  whilst 
in  leaf,  he  could  soon  judge  of  its  success  hy 
the  ease  with  Mhich  its  leaves  were  detached. 
The  consequence  of  such  treatment  is  more 
or  less  injury  to  the  health  of  the  plant,  u 
will  first  appear  by  thedroopingof  the  leaveSt 
most  of  which  will  probably  die,  and  the  de« 
cay  will  generally  be  extended  to  the  younger 
more  deUcate  twigs.  The  exact  progress  of 
this  decay  may  speedily  be  known,  by  tbs 
leaves  of  those  branches  which  are  irrAover- 
ably  dying  or  dead,  remaining  firmly  •*• 
Inched,  so  as  not  to  be  pulled  off  without  a 
force  sufficient  to  bring  away  the  bark  or 
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buds  along  with  them :  whereas  the  leaves 
of  parts  thut  liave  received  no  material  injury, 
and  where  the  vital  energy  acts  with  du« 
power,  either  fall  off  spontaneously,  or  va0 
detached  by  the  slightest  touch.  Plants  of  j 
hot  countries,  kept  in  our  stoves,  exhibit  thtf 
saavi  phenomenon  when  transplanted  or 
otherwise  injured,  even  though  not  naturallj 
deciduous. 

So  when  fruits  are  thoroughly  ripened,  thejf 
become,  with  respect  to  the  parent  plant, 
dead  substances,  and,  however  strongly  _^tf 
tached  before,  are  then  thrown  ofl'  as  e^trar 
neons  bodies.  Their  stalks  fade  or  wither, 
though  the  life  of  the  adjoinhig  branch  con« 
tinuea  unimpaired,  and  a  line  of  separation 
is  soon  drawn.  In  a  poor  soil,  pr  unfa- 
vourable climate,  a  bunch  or.  spike  which  i 
should  naturally  consist  of  a  considerable 
number  of  flowers,  bears  perhaps  not  half  aa 
many.  Its  upper  part  very  early  withen, 
the  vital  principle  ceases  to  act  at  HtB  point 
beyond  which  it  could  not  continue  to  act  < 
with  efiect,  and  all  its  energy  is  directed  to 
perfect  what  lies  within  the  compass  of  is 
re8oarces4     This  is  evident  in  Lethm 
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ratu9y  the  Sweet  Pea  of  our  gardcnsy  a  native 
of  a  very  hot  chmate,  at  tlie  summits  of 
^hose  flower^stalks  are  generally  found  the 
rudiments  of  one  or  more  flowers,  not  at^ 
tempted  to  be  perfected.  So  also  the  first 
Barley  sown  on  the  sandy  heaths  of  Norfolk, 
and  indeed  too  many  a  following  crop,  bears 
veiy  few  grains  in  an  ear;  tor  the  same 
meagre  supply  of  nouridiment,  bestowed 
i^qually  on  a  numerous  spike  of  blos:K)ms, 
would  infallibly  stone  them  all.  In  hke 
manner  one  seed  only  is  perfected  in  the 
best  wild  Arabian  Coflee,  known  by  its  round 
form ;  while  the  West  Indian  plantation  Co& 
fee  has  two  in  each  berry,  both  consequently 
flattened  on  one  side.  .  The  former  grows  in 
barren  open  places,  in  situations  sufficiently 
£ivourabIe  for  the  impregnation  of  its  blosi- 
sonis,  but  far  less  so  fpr  the  perfecting  of 
much  seed;  while  the  latter,  well  supplied 
with  manure  and  moisture,  is  enabled  to 
hvmg  every  germ  to  maturity. 
.  Very  strange  eflects  are  often  produced 
upon  plants  by  the  attacks  of  insects,  whence 
the  various  kinds  of  Galls  derive  their  origin. 
These  are  occasioned  by  the  .punctures  of 
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'  tiiose  little  animals,  chiefly  of  the  Hymena* 
ptera  order,  and  of  the  genus  CympSj  io 
some  vigorous  part  of  the  plant,  as  the  leaves^ 

# 

leaf-stalks,  young  stem  or  branches,  and 
sometimes  the  calyx  or  germen.  The  parent 
insect  deposits  its  egg  there,  %vhich  is  sooa 
hatched,  and  in  consequence  of  the  perpetiud 
irritation  occasioned  by  the  young  maggot* 
feeding  on  the  juices  of  the  plant,  the  part 
^ere  it  is  lodged  acquires  a  morbid  degree 
of  luxuriance,  frequently  swelling  to  an  im- 
moderate size,  and  assuming  the  most  extra- 
ordinary and  whimsical  shapes.  This  often 
happens  to  the  shrubby  species  of  Hawkweed, 
Hkraciinn  sabaudum^  Engl.  Bot.  t.  349^  and 
umbellatum,  t.  Ill  1 9  whose  stems  in  conse* 
qnence  swell  into  oval  knots.  Several  different 
lands  of  Galls  are.  borne  by  the  Oak,  as  those 
light  spongy  bodies,  as  big  as  walnuts,  vulgarlj 
named  Oak  apples;  a  red  juicy  berry-like 
«ccrescence  on  its  leaves ;  and  the  very  as* 
iringeqt  Galls  brought  from  the  Levant,  fot 
the  purposes  of  dyeing  and  making  ink,  which 
Jast  are  produced  by  a  different  species  of 
Quercus  from  either  of  our  own.  The  com« 
pion  Dogi-rose,  /.  992,  frequently  bears  large 
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moss-like  balls,  in  vhoec  internal  parts  nuo 
meroiis  piaggots  arc  always  to  be  found,  till 
tbey  become  tlie  winged  Cptips  Hos<x,  und 
eat  their  way  out.-  Many  of  oar  Willovrt 
bear  round  excrescences,  us  large  as  peas,  on 
tbeir  leaves ;  but  I  pemcmber  to  have  been 
Tery  much  a.itonished  in  Provence  with  a 
fine  branched  production  on  the  Willows  in 
winter,  which  appeared  like  a  tufted  Lichen^ 
but  proved  on  examination  a  real  Gall.  Ifl> 
deed  our  Salu  Hdiv,  t.  134'i,  is  called  Rose 
Wllow  from  its  bearing  no  less  remarkable 
an  excrescence,  like  a  rose,  at  the  ends  of 
some  of  its  branches,  in  consequence  of  the 
puncture  of  an  insect,  and  these  a^re  in  Jike 
manner  durable  though  the  proper  leaves  fall 
Tlie  Mastic-tree,  Pistacia  Leniiscm,  is  oftfQ 
laden,  in  the  south  of  Europe,  with  large  red 
hollow  f)no;er-hke  boUits,  swarming  internally 
■with  small  insects,  the  Aphi$  -Pistacia  of 
Linnxus.  Tlie  young  shoots  of  Salvia  p(h 
mi/era,  JY.  Grac.  t.  lo,  S.  trilobay  t.  17, 
and  even  6'.  o/itmtalii,  in  consequence  of  the 
attacks  probably  of  some  Ct/nif}»,  swell  into 
large  juicy  balls,  very  like  apples^  and  cvca 
frowned  with  rudiments  of  Icaies  rewnablii^ 
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the  calyx  of  that  fruit.  These  are  esteemed 
in  the  Levant  for  their  aromatic  and  acid 
flavour,  especially  when  prepared  with  sugar; 

It  may  be  remarked  that  all  ihe  cxcres*  j 
ceuces  above  niuntioned  are  generally  morij'J 
acid  than  the  rest  of  the  plant  that  beaiS  I 
them,  and  also  greatly  inclined  Co  turn  red* 
The  acid  they  contain  is  partly  acetous,  but.  I 
more  of  the  astringtnt  kind. 

The  diseases  of  the  skin,  to  which  man* 
vegetal'les  are  subject,  are  less  ca-iily  under* 
stood  than  the  foregoing.  Besides  one  kind 
of  Honey-dew,  already  mentioned,  p.  189. 
•omething  like  leprosy  may  be  observed  in 
Tragopogon  major,  Jacq.  Austr.  t.  29,  which, 
as  I  have  been  informed  by  an  accurate  ob- 
server, does  not  injure  the  seed,  nor  infect 
the  progeny.  The  stem  of  Shepherd's  Purse, 
Engl.  hot.  t.  1483,  u  occasionally  swelled, 
and  a  white  cream-like  crust,  afterward.4 
powdery,  ensues.  The  ^Vhite  Garden  Rose, 
Hosa  all/Ut  produces,  in  like  manner,  an 
orange-coloured  powder.  It  proves  very  dif- 
ficult, in  many  cases,  to  judge  whether  such 
appearances  proceed  from  a  ]}rimarv  disease 
^  the  plant»  arising  from  unfea-<:onable  cold 
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br  wet,  or  are  owing  to  tKe  baneful  stimultit 
pf  parasitical /liii^i  irritating  the  vital  prin* 
ciple,  like  the  young  progeny  of  insects  as 
above .  related.  Sir  Joseph  Banks  has,  with 
great  care  anc)  sagacity,  traced  the  progress 
of  the  Blight  in  Corn,  Uredo  frumentij 
SwterbB  Fung.  t.  140,  and  given  a  complete 
history  of  the  minute  fungus  which  causes 
that  appearance.  See  Annah  of  Botany f 
V.  S.  5],  t.  3,  4.  Under  die  inspection  of 
this  eminent  promoter  of  science,  Mr.  Francis 
Bauer  has  made  microscopical  drawings  of 
many  similar  fungi  infecting  the  herbage 
and  «eeds  of  several  plants,  but  has  decided 
that  the  black  swelling  of  the  seed  of  eoni^ 
called  by  the  French  Ergots  though  not  well 
distinguished  from  other  appearances  by.  the 
generality  pf  our  agricultural  writers,  is  ihdo* 
bitably  a  morbid  swelling  of  the  seed,  and 
not  in  any  w«y  connected  with  the  growth  of 
9^  fungus.  Theanthers  of  certain  plants  often 
exhibit  a  similar  disease,  swelling,  and  pro- 
ducing  an  inordinate  quantity  of  dark  purw 
plish  powder  instead  of  true  pollen,  as  hap- 
pens in  Siltne  inflata^  II.  Brit.  Engl.  Bat. 
/..1(>4,  and  the  white  Lychnis  dioi fa j  t.  1580^ 
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%hose  petals  are,  not  uncommonly,  stained 
Itjii  over  with  this  powder.  Our  knowledge  oa 
all  these  subjects  is  yet  in  its  infancy ;  but  it 
18  to  be  hoped,  now  the  pursuit  of  agriculture 
and  of  philosophical  botany  begin  to  be,  in 
some  distinguished  instances,  united,  such 
examples  will  be  followed,  and  science  dir 
jTMted  to  one  of  its  best  ends,  that  of  im- 
prov^ig  useful  arts.  And  here  I  cannot  but 
mention  the  experiments  continually  going  on 
under  the  inspection  of  the  ingenious  Mr. 
Knight,  of  fertilizing  the  germen  of  one  spo 
cies  or  variety  with  the  pollen  of  anotlier 
nearly  akin,  as  in  apples,  garden  peas,  &c., 
hy  which,  judiciously  managed,  the  advan- 
tages of  different  kinds  are  combined*  By 
the  same  means  Liunseus  obtained  interme^ 
diate  species,  or  varieties  of  several  plants ; 
and  if  any  thing  were  wanting  to  confirm  biy 
theory  respecting  the  stamens  and  pistils,  thif 
•alone  would  place  it  out  of  all  uncertainty. 
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OF  THE  SYSTEMATICAL  ARRAXOEVESTT 
OF  PLANTS.  NATURAL  AND  ARtlPI- 
CIAL  METHODS.  GENERA,  SPECIES  AND 
VARIETIES.      NOMENCLATURE. 

Xhe  foregoing  chapters  have  sufficiently  es« 
plained  the  parts  of  plants,  and  the  leading 
differences  in  their  conformation,  for  us  nov 
to  proceed  to  the  Systematical  part  of  our 
subject.  In  this,  when  properly  understood 
and  studied,  there  is  no  less  exercise  for  die 
mind,  no  less  employment  for  its  observatiou 
and  admiration,  than  in  physiological  or  ana- 
tomical inquiries ;  nor  are  the  organs  of  ve- 
getables, when  considered  only  as  instro- 
tnents  of  classification  and  discrimination,  less 
conspicuous  for  beauty,  fitness,  and  infinite 
Trariety  of  contrivance,  than  under  any  other 

point  of  view/    The  wisdom  of  an  Infinite 
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Superintending  Mind  U  displayed  throughout 
Nature,  in  whatever  way  we  contemplate  her 
productions. 

When  we  take  into  consideraticflPthe  mul* 
titude  of  species  which  compose  the  vegetable 
kingdom,  even  in  any  one  country  or  cUmatey 
it  b  obvious  tliat  some  arrangement,  some 
regular  mode  of  naming  and  distinguishing 
them,  must  be  very  dc^sirable,  and  even  ne» 
i^essary,  for  retaining  them  in  our  own  me* 
mory,  or  for  communicating  to  others  any 
thing  concerning  them*  Yet  the  antients 
iiave  scarcely  used  any  further  classification 
of  plants  than  the  vague  and  superficial  divi* 
«on  into  trees,  shrubs  and  herbs,  except  a 
consideration  of  their  places  of  growth,  and 
also  of  their  qualities.  The  earlier  botanists 
among  the  moderns  almost  inevitably  fell 
into  some  rude  arrangement  of  the  objects  of 
their  study,  and  distributed  them  under  the 
heads  of  Grasses,  Bulbous  plants.  Medicinal 
or  Eatable  plants,  &c.,  in  v/hich  their  suc- 
cessors made  sevei'al  improvonuMits,  but  it  is 
not  worth  while  to  contemj)late  them. 
.  The  science  of  Botanical  Arrangement  first 
assumed  a  regular  form  under  the  auspices  of 
Conrad  Gesner  and  desalpinus,  who,  mde- 


pendent  of  each  other,  without  any  mutual 
communication,  both  conceived  the  idea  of  a 
regular  classification  of  plants,  by  means  of 
the  parts^F  fructification  alone,  to  which  the 
Tery  existence  of  Botany  as  a  science  is 
owing.  The  first  of  these  has  left  ns  scat- 
tered hints  onlv,  in  various  letters,  commu^ 
nicated  to  tlie  world  after  his  premature  death 
in  1565;  the  latter  published  a  system, 
founded  on  the  fruit,  except  the  primary  dh 
vision  into  trees  and  herbs,  in  a  quarto  vo* 
lume  printed  at  Florence  in  1583*  This 
work  Linnaeus  studied  with  great  care^  as  a{h 
pears  from  the  many  notes  and  marked  pa»* 
sages  in  his  own  copy  now  before  me.  Hence 
he  adopted  his  ideas  of  the  supposed  ori^a 
of  the  calyx,  corolla,  stamens,  and  pistil^ 
from  the  outer  Ixirk,  inner  bark,  wood  anil 
pith,  which  are  now  proved  to  be  erroneous. 
In  his  own  Classes  Flantarum  he  has  dravJi 
out  a  regular  plan  o(  the  System  of  Ciesalpiniw* 
the  chief  principles  of  which  are  the  following: 

!•  Whether  the  embryo  be  at  the  summit  or 

base  of  the  .seed. 
2.  -WhclhtT  the  gcrmen  be   superior  or  vet 

ferior. 


3.  Seeds  1,  2,  3,  4,  or  numerous. 

4.  Seed-vessels  1,  2,  3,  4,  8io% 

TThe  work  of  Caesalpinus,  though,  full  of  in- 
ibimation,  was  too  deep  to  be  of  common 
use^  and  excited  but  little  attention.  A  cen- 
tury afterwards  Morison,  Professor  of  Botany 
at  Oxford)  improved  somewhat  upon  the  ideas 
of  the  last-mentioned  writer,  but  has  been 
justly  blamed  for  passing  over  in  silence  the 
source  of  his  own  information.  Ray,  the 
great  English  naturaUst,  formed  a  consider- 
ably different  system  upon  the  fruit,  as  did 
Hermann,  Professor  at  Leyden,  and  the  great 
Boierhaave,  but  in  these  last  there  is  little 
originality. 

Rivinus,  Ruppius  and  Ludwig  in  Germany 
proposed  to  arrange  plants  by  the  various 
forms  of  their  Corolla,  as  did  Tournefort  the 
illustrious  French  botanist,  whose  system  is 
by  far  the  best  of  the  kind ;  and  this  having 
been  more  celebrated  than  most  others,  I  shall 
give  a  sketch  of  its  plan. 

.In  the  first  place  we  meet  with  the  old  but 
highly  unphilosophical  division  into  Herb9 
and  Trees,  each  of  which  sections  is  subdi- 

2   A 
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vided  into  those  with  a  Cdrollli  tod  thbsfc 
without.  The  Trees  with  a  Corolla  are  a^iil 
distributed  into  such  as  have  one  or  many 
p6tals,  and  those  regular  or  irregular, — Herbs 
with  a  Corolla  have  that  part  either  ccfm^ 
pound  (as  the  Dandelion,  Thisde  and  Daisy)^ 
or  simple ;  the  latter  being  either  of  one  or 
Aiany  petals,  and  in  either  case  regular  or 
irregular.  We  come  at  last  to  the  final  sec- 
tions, or  classes,  of  the  Tournetbrtian  system. 
Herbs  with  a  simple,  monopetalons,  regaiar 
corolla  are  either  bell-shaped  or  funnel- 
shaped  ;  those  with  an  irregular  one  eidier 
anomalous  or  labiate. 

Herbs  with  a  simple,  polypetalous,  regular 
corolla  are  either  cruciform,  rosaceous,  um- 
bellate, pink-like  or  liliaceous ;  those  with  an 
hregular  one,  papilionaceous  or  anomalous^ 
The  subdivisions  of  the  classes  are  founded 
on  the  fruit. 

It  is  easy  to  perceive  that  a  system  of  this 
kind  can  never  provide  for  all  the  forms  of 
corolla  which  may  be  discovered  after  its 
first  contrivance;  and  therefore  the  celebrated 
Dr.  Garden,  who  studied  by  it,  assured  roc 
that  when  he  attempted  to  reduce  the  Ame- 
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rican  plants  to  Tournefbrt's  daases,  he  found 
them  so  untractable,  that,  after  attempting  in 
vain  to  correct  or  augment  the  system,  he 
should  probably  have  given  up  the  science 
in  despair,  had  not  the  works  of  L.inneus 
fallen  in  his  way. 

Magnol)  Professor  at  Montpellier,  and  even 
Linnaeus  himself,  formed  schemes  of  arranging 
plants  by  the  calyx,  which  nobody  has  followed. 

All  preceding  systems,  and  all  controver* 
uie$  respecting  their  superior  merits,  were 
laid  aside,  as  soon  as  the  famous  Linnaean 
method  of  classification,  founded  on  the  Sta^ 
mens  and  Pistils,  became  known  in  the  bo« 
tanical  world.  Linnaeus,  after  proving  these 
organs  to  be  the  most  essential  of  all  to  the 
very  being  of  a  plant,  first  conceived  the  for- 
tunate idea  of  rendering  them  subservient  to 
the  purposes  of  methodical  arrangement, 
taking  into  coasideration  their  number,  situ- 
ation and  proportion.  How  these  principles 
are  applied,  we  shall  presently  explain ;  but 
some  previous  observations  are  necessary. 

Linnaeus  first  made  a  distinction  between 
a  natural  and  an  artificial  method  of  bo- 
tanical arrangement.    His  predecessors  pro- 

2  a2 
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bably  conceived  their  own  s)^stem5  to  he 
each  most  consonant  with  the  order  of  Nature, 
as  well  as  most  commodious  for  use,  and  it 
was  reserved  for  him  to  perceive  and  to  ex- 
plain that  these  were  two  very  distinct  things. 
The  most  superficial  observer  must  per- 
ceive something  of  the  chissi6cation  of  Na- 
ture. The  Grasses,  Umbelliferous  plants, 
Mosses,  Sea-weeds,.  Ferns,  Liliaceous  plants, 
Orchises,  Compound  flowers,  each  constitute 
a  family  strikingly  similar  in  form  and  quali- 
ties among  themselves,  and  no  less  evidently 
distinct  from  all  others.  If  the  whole  vege- 
table kingdom  could  with  equal  facility  be 
distributed  into  tribes  or  classes,  the  study  of 
Botany  on  such  a  plan  would  be  no  less  easy 
than  satisfactory*  But  as  we  proceed  in  this 
path,  we  soon  find  ourselves  in  a  labyrinth. 
The  natural  orders  and  families  of  plants,  so 
far  from  being  connected  in  a  regular  sciies, 
approach  one  another  by  so  many  points,  as 
to  bewilder  instead  of  directing  us.  We  m|y 
bci/e  some  strikinor  combinations  and  ana- 
logics ;  but  the  further  we  proceed,  tlie  more 
we  l>ecome  sensible  that,  even  if  we  had  the 
whole  vegetable  world  before  us  at  one  viewj 
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onr  knowledge  must  be  imperfect,  and  tliat 
our  "  genius''  is  certainly  not  "  equal  to  the 
JJIaJesty  of  Nature/'  Nevertheless  I^innteus, 
and  ail  true  philosophical  botanists  since  the 
first  mention  of  the  natural  affinities  of  plants, 
have  ever  considered  them  as  the  most  im- 
portant and  interesting  branch,  or  rather  the 
fundamental  part,  of  systematical  botany. 
Without  them  the  science  is  truly  a  study  of 
words,  contributing  nothing  to  enlarge,  little 
worthy  to  exercise,  a  rational  mind.  Lin* 
nseus  theirefore  suggests  a  scheme  which  he 
modestly  calls  Fragments  of  a  Natural  Me- 
ihodj  which  formed  the  subject  of  his  occa- 
sional contemplation ;  but  he  daily  and  hourly 
studied  the  principles  of  natural  affinities 
among  plants,  conscious  that  no  true  know- 
ledge of  their  distinctions,  any  more  than  of 
their  qualities,  could  be  obtained  without;  of 
which  important  truth  he  was  not  only  the 
earliest,  but  ever  the  most  strenuous  assertor. 

In  the  mean  while,  however,  Linnaeus,  well 
aware  that  a  natural  cliis^Hication  was  scarcely 
ever  to  be  rompK'tcly  di.scuverc(i,  and  that,  if 
discovered  it  would  probably  bo  tco  (hllic  iiit 
for  common  use,  coiAtii\td  an  aitijicuU  sy- 
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Stem,  by  which  plants  might  convenienth^  be 
arranged,  like  words  in  a  dictionary,  so  as  to 
be  most  readily  found.     If  all  the  words  of  a 
language  could  be  disposed  according  to  their 
abstract  derivations,  or  grammatical  afiinitieS| 
such  a  performance  might  be  very  instructive 
to  a  philosopher,  but  would  prove  of  little 
service  to  a  young  scholar ;  nor  has  it  evcf 
been  mentioned  as  any  objection  to  the  urt 
of  a  dictionary,  that  woi-ds  of  very  different 
meanings,  if  formed  of  nearly  the  same  letters, 
often  stand  together.     The  Method  of  Lint 
nseus  therefore  is  just  such  ^  dictionary  in 
Botany,  while  his  Fhilosophia  Botanica  ii 
the  grammar,  and  his  other  works  contain 
the  history,  and  even  the  poetry,  of  the  sci-* 
ence. 

But  before  we  give  a  detail  of  his  artificial 
system,  we  must  first  see  how  this  great  man 
fixed  the  fundamental  principles  of  botanipal 
science.  Nor  are  these  principles  confined  to 
botany,  though  they  originated  in  that  study, 
The  Linntcan  style  of  discriminating  plants, 
lifts  been  extended  by  himself  and  others  to 
animals  and  even  fossils ;  and  his  admirable 
pnmiplos  of  nomenclature  are  applied  vith 
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great  advantage  even  to  chemistry  itself,  now 
become  so  vast  and  accurate  a  science. 

Independently  of  all  general  methods  of 
classification,  whether  natural  or  artifipial, 
plants,  as  well  as  ^imals,  are  distinguished 
into  Genera*^  Species^  and  Varhties. 

By  Species  are  understood  so  many  indi- 
viduals, or,  among  the  generality  of  animals, 
so  many  pairs,  as  are  presumed  to  have  been 
formed  at  the  creation,  and  have  been  perpe** 
tuated  ever  since ;  for  tliough  some  animals 
appear  to  have  been  exterminated,  we  have 
no  reason  to  suspect  any  new  species  has 
been  produced ;  neither  have  we  any  cause 
to  suppose  any  species  of  plant  has  been  lost^ 
nor  any  new  one  permanently  established, 
since  their  first  formation,  notwithstanding 
the  speculations  of  some  philosophers.  We 
frequently  indeed  see  new  Varieties,  by  which 
word  is  understood  a  variation  in  an  esta- 
blished species ;  but  such  are  imperfectly,  or 

*  Our  scientific  language  in  English  is  not  sufficiently 
perfect  to  afford  a  piciral  for  genus,  an^  we  ^e  therefore 
obliged  to  adopt  the  Latin  one,  genera,  though  it  exposes 
U8  spoietimes  to  the  horrors  of  hearing  of  <'  a  new  ge^ 
nera"  of  plants. 
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for  a  limited  time,  if  at  all,  perpetuated  in 
the  offspring. 

A  Genus  comprehends  one  or  more  spe* 
cies,  so  essentially  different  in  formation,  nap 
ture,  and  often  many  adventitious  qualities, 
from  other  plants,  as  to  constitute  a  distinct 
family  or  kind,  no  less  permanent,  and  founded 
in  the  immutable  la>vs  of  the  creation,  than 
the  different  species  of  such  a  genus.  Thus 
in  the  animal  kingdom,  a  horse,  ass  and  zebra 
form  three  species  of  a  very  distinct  genus, 
marked,  not  only  by  its  general  habit  or 
aspect,  its  uses  and  qualities,  but  also  by  es- 
sential characters  in  its  teeth,  hoofs,  and  in** 
ternal  constitution,  The  lion,  tiger,  leopard, 
panther,  lynx,  cat,  &c.,  also  compose  another 
sufficiently  obvious  and  natural  gcni)s,  and 
the  numerous  herd  of  monkeys,  apes  and  ba- 
boons a  third.  The  elephant  is,  as  far  as  we 
know,  a  solitary  species  of  a  most  distinct 
and  striking  genus. 

So  among  vegetables,  the  various  species  of 
rose  compose  a  beautiful  genus,  known  to 
every  one  whoever  looked  at  a  plant, merely 
by  a  certain  combination  of  ideas,  but  essen- 
tially distinguished,  as  wc  shall  hereafter  find. 
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by  clear  and  decisive  characters,  llie  pe- 
des of  Jm  form  also  a  numerous  genus,  and 
the  Willows  another ;  while  the  curious  Epi-^ 
medium  a  I  pin  ton,  EngL  BoU  f.  438,  is  to# 
singular  and  distinct  to  be  associated  with 
any  known  plant  besides,  and  constitutes  a 
genus  by  itself,  as  well  as  the  Adoxa^  t.  453, 
and  Linmeaj  t.  433. 

The  first  great  and  successful  attempt  to 
define  the  genera  of  plants  was  made  by 
Tournefort,  and  in  this  his  transcendent  me- 
rit will  ever  be  conspicuous,  though  his  sy- 
stem of  arrangement  should  be  entirely  for- 
gotten.  Not  that  he  has  excelled  in  verbal 
definitions,  nor  built  all  his  genera  on  suro 
foundations  ;  but  his  figures,  and  his  enumera- 
tions of  species  under  each  genus,  show  the 
clearness  of  his  conceptions,  and  rank  him  as 
the  father  of  this  branch  of  botany. 

Linnaeus  first  insisted  on  generic  charac- 
ters being  exclusively  taken  from  the  7  parts 
of  fructification,  and  he  dijmonstrated  these 
to  be  sufficient  for  all  the  plants  that  can  be 
discovered.  He  also  laid  it  down  as  a  maxim^ 
that  all  genera  are  as  mucii  founded  in  na- 
ture as  the  species  which  compose  tlu^m ;  and 
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hence  foIlo\P8  one  of  the  most  just  and  valur 
able  of  all  his  principles,  that  a  genus  should 
furnish  a  characteVy  not  a  character  form  n 
genus ;  or,  in  other  words,  that  a  certain  ca« 
incidence  of  structure,  habit,   and   perhapi 
qualities,  among  a  number  of  plants,  ^houk} 
strike  the  judgment  of  a  botanist^  before  hi 
fixes  on  one  or  more  technical  characters,  by 
which  to  stamp  and  define  such  plants  as  one 
natural  genus.     Thus  the  Hemerocallis  aenhi 
lea  J  Andr.  Repos.  t.  6,    and  alhay  t.  194^ 
though  hitherto  referred  by  all  botanists  tx) 
that  genus,  are  so  very  different  from  the 
other  species  in  habit,  that  a  discriminativs 
character  might  with  confidence  be  expected 
in  some  part  or  other  of  their  fructificationi 
and  such  a  character  is  accordingly  found  in 
the  winged  seeds.     Yet  in  tlie  natural  genen 
oi  Artnaria  and  Spergula^  winged  or  bor* 
dered  seeds  are  so  far  from  indicating  a  di* 
stinct  genus,  that  it  is  doubtful  whether  they 
pre  sufHcient  to   constitute    even  a   specifio 
character.     S«e  Eui^L  Bat.  t.  1)58, 1535  and 
1536.     So   Rlanclfordiaj  Exot.  Hot.  t.  4,  i» 
well  distinguished  from  Aletrisy  with  whidi 
gome  botanists  haAc  confounded    it,  bv  its 


OF  OXNBIUI.  863 

hftiry  steeds ;  but  the  same  circumstance  Avill 
not  justify  us  in  separating  a  few  spe.  i'*s  from 
ConvolvuluSy  which  are  attached  to  that  ge« 
nus  by  stronger  ties  of  another  kind. 

Some  genera  are  obvious  and  indubitable 
both  in   habit  and  character,    as  QuercuSy 
Rmg,  Euphorbia j  Begoniay  Ea:oU  Bot.  1. 101, 
fmd  Sarraceniay  t.  53 ;    others  are  obvious, 
but  their  character  extremely  difficult  to  de-» 
fihe,  as  Valeriana^    The  greatest  difficulty 
lies  in  distinguishing  genera  that  belong  to 
Mich   very    natural    orders    as   the  Grasses 
apd  Umbelliferous  plants;    and   the   ablest 
botanists  differ  about  the  best  guides  in  these 
two    particular    cases.     Yet    other    orders, 
fsqually  natural,  sometimes  afford  very  ex-r 
«^Uent  generic  differences,  as  that  to  which 
ilosa,  RubiiSy  Fragarioj  &c.,   belong;  and 
even  in  the  Papilionaceous  plants  with  ten 
distinct  stamens,  a  tribe  hitherto  judged  in*^ 
^^tricable,  a  regular  examination  on  scientific 
principles  has  led  to  the  discovery  of  very  na- 
tural  well  defined  genera.     See  Annals  of 
Botany  J  v.  !•  501.     I  have  in  a  preceding 
(b^pter  hinted  that  the  umbelliferous  plants 
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seem  to  me  very  capable  of  being  well  dis- 
criminated by  their  seeds,  and  other  botanists 
liave  held  the  same  opinion. 

But   though  I   feel   convinced,   as  far  as 
my  experience  goes,  that  genera  are  really 
founded  in  nature,  I  am  far  from  asserting 
that  Linnaeus,  or  anv  other  writer,  has  suo 
ceeded  in  fixing  all  their  juist  limits.     This 
deep  and  important  branch  of  natural  science 
requires  the  union  of  various  talents.     Many 
persons  who  can  perceive  a  genus  cannot  de» 
fine  it ;  nor  do  acuteness  of  perception,  so- 
lidity of  judgment,  and  perspicuity  of  ex- 
pression, always  meet  in  the  same  person. 
Those  M'ho    excel    in    this    department  are 
named    by   Linnieus,    Vhih  Bot.  $€ct.  152, 
theoretical  botanists ;  those  who  study  only 
species  and  varieties,  practical  ones. 

In  methodical  arrangement,  whether  na- 
tural or  artificial,  every  thing  must  give  waj 
to  generic  distinctions.  A  natural  system 
which  should  sc  parate  the  species  of  a  good 

# 

genus,  would,  by  that  very  ttst  alone,  prove 
entirelv  worthless;  and   if  such  a  defj^ct  be 
iomctinies  unavouhible  ia  an  artiiicial  one, 
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contrivances  must  be  adopted  to  remedy  it ; 
of  which  Linnaeus  has  set  us  the  example,  bm 
will  hereafter  be  explained. 

Generic  characters  are  reckoned  by  Lin- 
naeus of  three  kinds,  the  factitiouSj  the  €5- 
sential,  and  the  natiiral^  all  founded  on  the 
fructification  alone,  and  not  on  the  inflores- 
cence, nor  any  other  part. 

The  first  of  these  serves  only  to  discnmi- 
nate  genera  that  happen  to  come  together  in 
the  same  arttficial ovdev  or  section;  the  second 
to  distinguish  a  particular  genus,  by  one 
striking  mark,  from  all  of  the  same  natural 
order,  and  consequently  from  all  other  plants ; 
and  the  third  comprehends,  every  possible 
mark  common  to  all  the  species  of  one  genus. 

The  factitious  character  can  never  stand 
alone,  but  may  sometimes,  commodiously 
enough,  be  addt'd  to  more  essential  distinc- 
tions, as  the  insertion  of  the  petals  in  Agri- 
monia^  EngL  Hot.  t.  ISSo^  indicating  the 
natural  order  to  which  the  plant  belongs, 
which  characier,  thouii'h  e-seiitial  to  that  or- 
d«r,  here  becomes  factitious. 

Linuccus  very  much  altered  liis  notions  of 
the  essential  character  alter  he  had  published 
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his  Philosopliia  Botanica^  whence  the  above 
definitions  are  taken.     Instead  of  confining 
it  to  one  mark  or  idea,  he,  in  his  Systems 
Vegetabilium^  makes  it  comprehend  all  die 
distinctions  requisite  to  discriminate  each  ge- 
nus from  every  other  in  the  system,  only 
avoiding  a  repetition  at  every  step  of  the 
characters  of  the  artificial  class  and  order, 
which  stand  at  the  top  of  each  page,  and  are 
not  always  essential  to  the  character  of  the 
genus.     This  is  the  kind  of  generic  character 
now  universally  lulopted,  and  indeed  the  oolj 
one  in  common  use.     The   learned  Jussieu 
has  given  it  the  sanction  of  his  approbatioD 
and  adoption,  as  fdr  as  its  plan  is  concerned, 
throughout  his  immortal  work,  subjoining  in 
a  different  type  such  characters  and  remarks 
as  belong  to  the  habit,  or  refer  to  other  cir- 
cumstances.    For  my  own  part  I  profess  to 
retain,  not  only  the  plan,  but  the  very  words 
of  Linnaeus,  unless  I   find  them  erroneous, 
copying  nothing  without   examination,    but 
altering  with  a  very  sparing  hand,  and  leav- 
ing much  for  future  examination.     I  cannot 
blame  my  predecessors  for  implicitly  copying 
^  the  Linna^iyi  characters,  nor  should  I  have 
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been  the  first  among  Etiglish  ^vritdlrs  to  sM  a 
contrary  example,  had  I  not  iS>rtunatdy  been 
furnished  with  peculiar  materials  for  the  pur* 
poae. 

The  beailty  and  petfection  of  these  essrnn 
tial  gen^ic  characters  consist  in  perspicuity^ 
and  a  clear  conciAe  style  of  contrasting  them 
with  each  other.  All  feebleness,  all  super* 
fiuity,  should  be  avoided  by  those  who  are 
competent  to  the  purpose,  and  those  who  are 
not  should  decline  the  task.  Comparative 
words,  as  long  or  short j  without  any  scale  of 
comparison,  are  among  the  grossest^  though 
most  common,  £iults  in  such  compositions. 

The  natural  character  seems  to  have  been, 
at  one  time,  what  Linmeus  most  esteemed. 
It  is  whiit  he  has  used  throughout  his  Oenera 
TJaniarum^  a  work  now  superseded  by  the 
essential  characters  in  his  Systema  Vegeta*- 
bilinm,  and  therefore  in  some  measure  laid 
aside.  The  disadvantages  of  the  natural  cba* 
racter  are,  that  it  does  not  particularly  e&«> 
press,  nor  direct  the  mind  to,  the  most  im- 
portant marks,  and  that  it  can  accord  only 
with  such  species  of  the  genus  as  are  known 
to  the  author,  being  therefore  necessarily  im* 
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perfect.  This  kind  of  character  is,  howeteff 
admirable  for  the  iUiistratk>n  of  any  difEculf 
natural  orders  Mr.  Gbwler  s  elucidations  of 
the  Ensata^  Sword-leaved  plants.  Annals  of 
Botany^  t.\.  219>  and  Curt.  Mag.  afibid 
excellent  specimens  of  it,  serving  as  a  store  of 
facts  and  observations  for  following  systema- 
tical writers. 

Specific  characters  should  be  constructed 
on  similar  principles  to  the  generic  onea^  as 
&.r  as  regards  certainty^  clearness  and  con- 
cisenesa.  The  genus  being  first  well  defined^ 
we  are  to  seek  for  characters,  not  mentioned 
among  the  generic  marks,  for  distinguishii^ 
tlie  species.  A  specific  diflbrence  for  a  soli- 
tary species  of  any  genus,  is  therefore  an  ab* 
surdity.  Linnanis  at  first  intended  his  spe- 
cific definitions  should  be  used  as  names;  but 
the  invention  of  trivial  names  happily  set 
aside  this  inconvenient  scheme.  On  this  ac- 
count however  he  liiuited  each  to  twelve 
words,  a  rule  to  which  all  pliilosophical  na- 
turalists have  adhered,  except  in  cases  of 
great  necessity.  Nor  is  the  admission  of  oae 
or  two  words  beyond  th(»  allotted  number  re- 
prehensible, provided  tlie  w  hole  sentence  be 
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SO  neatlj  and  perspicuously  constructed,  that 
the  mind  may  comprehend  it,  and  compare 
it  with  others,  at  one  view;  but  this  can 
hardly  be  done  when  the  words  much  exceed 
twelve.  This  rule,  of  course,  can  be  strictly 
applied  to  Latin  definitions  only,  though  it 
should  be  kept  in  view  in  any  language,  as 
far  as  the  genius  of  that  language  will  allow. 
Linnaeus  says^  ^^  Genuine  specific  distinctions 
constitute  the  perfection  of  natural  science  /' 
which  is  strongly  confirmed  by  the  great  in-^ 
feriority  of  most  botanists,  in  this  depart- 
ment, to  that  great  man,  and  especially  by 
the  tedious  feebleness  and  insufficiency  dis- 
played among  those  who  court  celebrity  by 
despising  his  principles. 

In  constructing  generic  and  specific  cha- 
racters, the  arrangement  of  the  different  parts 
on  which  they  are  founded  is  to  be  consider- 
ed. Such  as  are  most  important  in  the  na- 
tural order,  or  genus,  are  to  stand  first,  and 
the  subordinate,  or  more  pecuUar  marks  of 
tiie  object  before  us^  ought  to  close  the  sen- 
tence; On  the  contrary,  in  drawing  up  na- 
tural characters  of  a  genus,  as  well  as  full 
descriptions  of  particular  plants,  it  is  proper 

2  B 
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to  take,  in  the  former  instance,  the  calxxs 
corolla,  stamens,  pistils,  seed-vessel,  seed 
and  receptacle^  and  in  the  latter,  the  root, 
stem,  leaves,  appendages,  flower  and  fruit, 
in  the  order  in  \vhich  they  naturally  occur* 

Nomenclature  is  no  less  essential  a  branch 
of  methodical  science  than  characteristic*  de- 
finitions ;  for,  unless  some  fixed  laws,  or,  in 
other  words,  good  sense  and  perspicuity,  be 
attended  to  in  this  department,  great  con- 
fusion and  uncertainty  must  ensue. 

The  vague  names  of  natural  objects  Iianded 
down  to  us,  in  various  languages,  from  all 
antiquity,  could  have  no  unitbrniity  of  dc» 
rivation  or  plan  in  any  of  those  languages 
Their  different  origins  may  be  imaguied,  but 
cannot  be  traced.  Many  of  these,  fumislied 
by  the  Greek  or  Latin,  are  retained  as  ge- 
neric names  in  scientific  botany,  though  nei- 
ther their  precise  meaning,  nor  even  ihc 
plants  to  which  they  originally  belonged,  can 
always  be  determined,  as  Rosa^  FiCiiS9  Pi'^ 
per,  &c.  It  is  suilicient  that  those  to  which 
thev  are  now,  by  common  consent,  applied, 
frMi  i  he  defined  and  fixed.  Botanists  ol 
Xix^i  :...:  li'ai:  school,  however,  admit  no  such 
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generic  names  from  any  other  language  than 
the  Greek  or  Latin',  all  others  being  esteemed 
barbarous.  Without  this  rule  we  should  be 
overwhelmed,  not  only  with  a  torrent  of  un- 
couth and  unmanageable  words,  but  we  should 
be  puzzled  where  to  fix  our  choice,  as  the 
same  plant  may  have  fifty  different  original 
denominations  in  different  parts  of  the  world, 
and  we  might  happen  to  choose  one  by  which 
it  is  least  known.  Thus  the  celebrated  In- 
dian plant  now  proved  beyond  all  doubt  to 
be  the  Cyamus  of  Theophrastus*,  having 
been  erroneously  reckoned  by  Linnaeus  a 
Nymphaaj  received  from  Gsertner,  one  of 
the  first  who  well  distinguished  it  as  a  genus, 
th6  Ceylon  name  of  Nelumbo ;  which  being 
contrary  to  all  rules  of  science,  literature  or 
taste  for  a  generic  name,  has  by  others  been 
made  into  bad  Latin  as  Nelumhium.  But 
the  universal  Hindu  name   of  the  plant  is 

^  See  £xaf .  Bot.v.X.  (K)^  where  the  arguments  in 
support  of  this  opinion  are  given,  and  Curt.  Mag.  t.  903, 
wher^  some  of  them  are  with  much  candour  and  inge- 
nuity controverted,  though  not  so  as  to  alter  my  senti- 
9>enta  ;  nor  can  any  thing  justify  the  use  of  Nelumhium 
ifk  a  scieatiHc  work  as  a  generic  name. 

2  b2 
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Tamardi  which,  independent   of  barbaranv 
ought  to  liave  been  preferred  to  the  very  ctitk* 
fined  one  of  Nelumho.     In  like  manner  the 
Bamboo,  Arundo  Bambos  af  Linnaeus,  pror-* 
ing  a  distinct  genns,  has  received  the  appella- 
tion of  Jiamhmay  tliough  Jussieu  had  already 
given  it  that  of  Nastus  from  Dioscorides*. 
Perhaps  the  barbarous  name  of  some  very 
local  plants,  when  they  cannot  possibly  have 
been  known  previously  by  any  other,  and 
when  that  name  is  harmonious  and  easily  re- 
concileable  to  the  Latin  tongue,  may  be  ad- 
mitted, as  that  of  the  Japan  shrub  Aticvba; 
but  such  a  word  as  Ginkgo  is  intolerable. 
The  Roman  writers,  as  CuDsar,  in  describing 
foreign  countries,  have  occasionally  lathiized 
some  words  or  names  tl>at  felt  in  their  waVf 
which    may    possibly    excuse    our    making 
Ailanthus  oi  Aylanto^  of  Faudanus  oi  Pan^ 

*  It  is  not  indi'oci  clear  that  this  name  is  so  corrcctif 
applied  as  that  of  Cyairtus,  because  Aas/uiorigiually be- 
longed !o  "  a  reed  with  a  sollci  :.?'»m/'  pcrh:ps  a  palm 9 
but  xiot  being  wanted,  nor  capa:  *'.  of  being  correctly 
used,  tor  he  latter,  it  may  very  well  :  rve  for  the  Bam- 
boo* There  is  no  end  of  raking  up  old  uncertaioticf 
about  classical  names. 


ORIBK  OB  LATIN  HAMBS,  9J3 

V 

dang.  Still  I  can  only  barely  tolerate  such 
names  out  of  deference  to  the  botanical  mer 
fits,  not  the  learning,  of  their  contrivers; 
and  I  highly  honour  the  zeal  and  correctness 
of  Mr.  Salisbury,  who,  in  defiance  of  all 
undue  autharity,  has  ever  opposed  them, 
naming  Aucubay  on  account  of  its  singular 
base  or  receptacle,  Eubasis.  I  know  not  how 
Pandanus  escaped  his  reforming  liand,  espe« 
cially  as  the  plant  has  already  a  good  cha- 
racteristic Greek  name  in  the  classical  Forster^ 
AthrodUctylis. 

Excellent  Greek  or  Latin  names  are  such 
ag  indicate  some  striking  peculiarity  in  the 
genus :  as  Glycyrrhiza^  a  sweet  root,  for  the 
Liquorice;  AmaranthuSj  without  decay,  for 
an  everlasting  flower;  HelianthuSy  a  sun- 
flower ;  Lithospermuniy  a  stony  seed ;  jEWo- 
calia*y  a  flower  with  a  singularly  woolly  base 
or  cup ;  Origanumj  an  ornamental  mountain 
plant ;    Hemerocallis^    a  beauty  of  a  day  ; 

*  When  I  named  tbia  genus  in  Exotic  Botany^  I  was 
not  aware  of  its  having  previously  been  published  by 
M.  Billa^iere  under  the  name  of  Actinotus ;  a  name 
however  not  tenable  in  Botany,  because  it  has  long  been 
pr^oecupied  in  Mineralogy. 
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Arenaria^  a  plant  that  inhabits  sandy  places; 
and  Gi/p.sophilaj  one  that  loves  a  chalky  soil 
Suc:i  as  mark  the  botanical  character  of  the 
genus,  when  they  can  be  obtained  for  a 
nondescript  plant,  are  peculiarly  desirable: 
as  Ceratopetahim^  from  the  branched  bom* 
like  petals ;  Lasiopetalutiij  from  the  very  sin* 
gularly  woolly  corolla;  Calceolaria j  from  the 
shoe-like  figure  of  the  same  part;  Cotwhium^ 
from  the  exact  resemblance  of  its  fruit  to  a 
bivalve  shell. 

In  all  i\'yi'9>  it  has  been  customary  to  dedi- 
cate ce/tiin  plants  to  the  honour  of  distin- 
guished persons.     Thus  Euphorbia  comme- 
morates the  physician    of  Juba   a  Moorish 
]>rinc  e,  and  Gtntiana  immortalizes  a  king  of 
lilvna.     The  scientific   botanists  of  modern 
limes  have  acionted  the  same  mode  of  pre- 
serving the  meiuory  of  benefactors  to  their 
5riti)ce :  and  though  the  honour  muy  have 
]•  pii  tsoinctimes  exiended  too  for,  that  is  no 
■r.Tijirtnt  for  its  total  abrogation.     Some  un- 
*"  i;ih   naires   thus  unavoidably   deform  our 
i  .cul  loo^s  ;  but  this  is  often  efiaced  by 
rlis  of  their  o\\nerj>,  and  it  is  allow- 
o  njodcl  them  into  grace  as  much  as 
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possible*  Thus  the  elegant  Tournefort  made 
Gundelia  from  Gundelscheimer ;  which  in- 
duced me  to  choose  Goodenioj  for  my  much 
honoured  and  valued  friend  Dr.  Goodenough, 
though  it  has,  when  too  late,  been  suggested 
that  Goodenoroia  might  have  been  preferable. 
Some  difficulty  has  arisen  respecting  French 
botanists  on  account  of  the  additional  names 
by  which  their  grandeur,  or  at  least  their 
vanity,  was  displayed  du/ing  the  existence 
of  the  monarchy.  Hence  Pittonia  was  ap» 
plied  to  the  plant  consecrated  to  Pitton  de 
Tournefort ;  but  Linnaeus  preferred  the  name 
by  which  alone  he  was  known  out  of  his  own 
<;ountry  or  in  learned  language,  and  called 
the  same  genus  Touniefortia.  Thus  we  have 
a  Fantainesia  and  a  Louichea^  after  the  ex* 
cellent  Louiche  Desfontaines ;  but  the  latter 
proving  a  doubtful  genus,  or,  if  a  good  one, 
being  previously  named  Pteranthus^  the 
former  is  established.  We  have  even  in  Eng- 
land, by  a  strange  oversight,  both  Stuartia 
and  Butea  after  the  famous  Earl  of  Bute; 
but  the  former  being  long  ago  settled  by 
Linnaeus,  the  latter,  since  given  by  Kcenig, 
i^  totally  inadmissible  on  any  pretence  what- 
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ever,  and  the  genus  ;ivhjch  bears  it  must  haira 
a  new  appellation.  In  like  manner  my  own 
Humea^  Exot.  Bot.  t.  1,  has  been  called  in 
France  Calomeria  alter  the  present  Enii>efor, 
by  the  help  of  a  pun,  though  there  has  long 
been  another  genus  Bonapartea^  which  last 
can  possibly  be  admitted  only  in  honour  of 
the  Empress,  and  not  of  her  consort,  who 
has  no  botanical  pretensions.  Our  own  be* 
loved  sovereign  could  derive  no  glory  from 
the  Georgia  *  of  Ebrhart;  but  the  Strelitzia 
of  Aiton  stands  on  the  sure  basis  of  botanir 
cal  knowledge  and  zeal,  to  which  I  can  bear 
ample  and  very  disinterested  testimony. 

Linnsus,  in  his  entertaining  book  Critica 
Botanicaj  p.  79?  has  in  several  int^tancei 
drawn  a  fanciful  analogy  between  botanists 
and  their  appropriate  plants,  thus — 

Bauhinia,  after  the  two  distinguished  bro- 
thers  John  and  Caspar  Baqhin,  has  u  t^'O* 
lobed  or  twin  leaf. 

Scheiichzeria,  a  gra3sy  alpine  plant,  com? 
memorates  th«  two  Scheuchzers,  one  of  whom 
excelled  in  the  knowledge  of  alpine  produc- 
tions, the  other  in  that  of  grasses.   ' 

•  Tetf aphis  of  Hedwig  and  Engl.  Boi  t.  1 020. 
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l^or$tenia^  \f ith  its  obsolete  flowers,  devoid 
of  all  beauty,  alludes  to  the  antiquated  and 
uncouth  book  of  Dorstenius. 

Hernandia^  an  American  plant,  the  most 
beautiful  of  all  trees  in  its  foliage,  but  fur- 
nisheJ  with  trifling  blossoms,  bears  the  name 
pi  a  botanist  highly  favoured  by  fortune,  and 
allowed  an  ample  salary  for  the  purpose  of 
investigating  the  natural  history  of  the  West- 
ern world,  but  whose  labours  have  not  anr 
swercd  the  expense.     On  the  contrary 

Magnolia  with  its  qoble  leayes  ai}d  flQwers, 
imd 

Dillenia  with  its  beautiful  blosson^s  and 
fruit,  serve  to  immortalize  two  of  the  most 
jneritorious  among  botanists. 

Limi<£aj  "a  depressed,  abject,  Lapland 
plant,  long  overlooked,  flowering  at  an  early 
{ige,  was  named  by  Gronovius  after  its  pro- 
^type  Liiviaeus/' 

In  pursuance  of  the  same  idea  Dicksoniop 
fL  beautiful  and  curious  fern,  is  well  devoted 
pi  our  great  cryptogamist ;  Knappia^  u  small 
and  singular  grass,  to  an  author  celebrated 
for  his  minute  and  curious  drawings  of  that 
tribe;  Sprcngdia^  to  one  distinguished  for 
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illustrating  the  impregnation  of  plants,  which 
the  rcmarkahle  form  and  union  of  its  anthers 
serve  to  indicate;  while  Smifhia  sensitiva^ 
named  by  Mr.  Dryander*  in  the  Hortm 
Kewenm  of  our  mutual  friend  Aiton,  could 
at  that  time  be  merited  only  by  an  onginal 
treatise  on  the  Irritability  of  Plants -f,  to 
which  the  specific  name  happily  alludes. 

The  generic  name  being  lixed,  the  specific 
one  is  next  to  be  considered.  With  respect 
to  this,  Rivinus  has  the  merit  of  originality, 
hav'mg  been  the  first  to  contrive  naming  each 
plant  in  two  words.  But  his  names  wen 
meant  for  specific  definitions,  for  which  they 
are  totally  inadequate.  Linnaeus,  in  construct* 
ing  his  more  accurate  and  full  specific  cha- 
racters, intended  the  latter  should  serve  a^ 
pames,  and  therefore  called  them  nomina 
^pecifica.  When  he,  most  fortunately  for 
the  science  and  for  the  popularity  of  his  whole 
System  of  Nature,  in\ei)led  the  present  siiu- 
ple  specific  names,  he  called  them  nomina 
trivialia^  trivial,  or  for  common  use;  but 
that  term  is  now  superfluous. 

*  SaIiU\  Hori.  342.  t  Phil.  Trans,  for  1761. 


SPECIFIC  NAMES.  BJB 

Specific  namei^  should  be  formed  on  similar 
principles  to  the  generic  ones ;  but  some  ex-* 
ceptions  are  allowed,  not  only  witliout  incon- 
venience, but  with  great  advantage.    Such 
us  express  the  essential  specific  character  art 
nnexceprionable,  as  Banksia  serrata^  inte^ 
grifolia^  dentata^  &c.;    but  perhaps  those 
whic)i  express  something  equally  certain,  but 
not  comprehended  in  that  character,  are  still 
more  useful,  as  conveying  additional  informar 
tion,  like  Ixora  alba  and  coccinea^   Scleran* 
thus  annnus  and  perennisj  Atetris  fragransj 
'  Saxifraga  cemuay  Sec. ;   for  which  reason  it  is 
often  useful  that  vernacular  names  should 
not  be  mere  translations  of  the  Latin  ones. 
Comparative  appellations  are  very  good,  as 
Banksia  ericifoliay  Andromeda  salicifolia\ 
Saxifraga  bryoideSy  Milium  cimicinum^  Ely- 
mus  Hystrixy  Pedicularis  Sceptrum.     Names 
which  express  the  local  situations  of  diflerent 
species  arc  excellent,  such  as  Melampyrum 

*  Some  botaoists  write  ericafoliai  salicisfolia,  lingius^ 

JormiSf  &c.,  insieacl  of  following  the  analogy  of  the  La* 

tin   in  forming  adjectives  with  an  i,  as  palmifer  from 

palmOf  {b;    baccifer,  from  bacca^  ip;    barbigcr,    from 

parba,  le  ;  &c. 
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arcenscy  pratensCj  ntmorosum  and  syhiti-- 
cian^  Carex  arenariaj  uliginosa  and  stflvatica^ 
as  Mrell  as  aquatica^  maritima,  rup€stri$^  aU 
pina^  nivalis^  used  for  many  plants.  But 
names  derived  from  particular  countries  or 
districts  are  liable  to  much  exception,  few 
plants  being  sufficiently  local  to  justify  their 
use.  Thus  Lisusticum  coniubiense  is  found, 
not  only  in  Cornwall,  but  in  Portugal,  Italy 
and  Greece ;  Schwenkia  americana  grows  Id 
Guinea  as '  well  as  in  South  America,  Such 
therefore,  though  su0ered  to  remaii)  op  the 
authority  of  Linnaeus,  will  seldom  or  never 
be  imitated  by  any  judicious  writer,  unless 
Trollius  europceus  and  asiaticus  may  justity 
our  naming  the  third  species  of  that  genusiy 
lately  brought  from  America,  americanuL 
The  use  of  a  plant  is  often  commodiously 
expressed  in  its  specific  name,  as  BrassicQ 
oleracea^  Papavtr  somnifcrumy  Inocarput 
eduUs',  so  is  likewise  its  time  of  flowering, 
as  Primula  verisy  Leucqjnm  vcrnumj  (estivum 
and  aulumnale^  and  Hclleborus  hytmaUs. 

When  a  plant  has  been  erroneously  made 
into  a  new  genus,  the  name  so  applied  to  it 
may  be  retained  for  a  specific  appellation,  as 
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Lalhrcea  Phelt/paa,  and  Bartsia  Gymnandra; 
which  may  also  be  practisod  when  a  plant  ha9 
been  celebrated,  either  in  botanical,  medical, 
or  any  other  history,  by  a  particular  name^ 
as  Origanum  Dictamnus^  Artemisia  Dra-- 
cunculut,  LanruB  Cinnamomum^  Selinum 
CarvifoUaj  Carica  Papayas  .In  either  case 
the  specific  name  standi  as  a  substantive,  re* 
taming  its  own  gender  and  termination,  and 
must  begin  with  a  capital  letter ;  which  last 
eircumstance  should  be  observed  if  a  species 
be  called  after  any  botanist  who  has  more 
particularly  illustrated  it,  as  Coriusa  Mat-- 
ihioli  and  C.  Gmelini^  Durania  Plumierii^ 
and  Mutisii.  The  latter  genus  suggests  an 
knprovement  in  such  kind  of  names.  The 
genitive  case  is  rightly  used  for  the  person 
who  founded  the  genus,  D.  Plumierii ;  JD. 
Mutisiana  migit  serve  to  commemorate  the 
finder  of  a  species,  while  D.  Ellisia  implies 
the  pkrnt  which  bears  it  to  have  been  once 
called  Ellisia.. 

There  is  another  sort  of  specific  names  in 
^e  genitive  case,  which  are  to  me  absolutely 
intolerable,  though  contrived  by  Linnaeus  in 
his  latter  days.     These  are  of  a  comparative 
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kind^  as  Lobelia  Columneaj  meaning  Co* 
bimned  farmis.  We  may  allow  a  few  suchf 
already  established,  to  remain,  but  no  jo* 
dicious  author  will  imitate  them* 

Botanists  occasionally  adapt  a  specific  name 
to  some  historical  fact  belonging  to  the  plant 
or  to  the  person  whose  name  it  bears,  as  Lm* 
naa  borealis  from  the  great  botanist  of  the 
north ;  Murraa  exotica  afier  one  of  his  ^ 
vourite   pupils,  a  foreigner;   Browallia  de* 
missa  and  elatOj  from  a  botanist  of  humble 
origin  and  character,  who  afterwards  became 
a  lofty  bishop,  and  in  whose  work  upon  wa- 
ter I  find  the  following  quotation  from  Se« 
necain  the  hand-writing  of  Linnaeus:  ^*  Many 
might  attain  wisdom,   if  they  did  not   sup* 
pose  they  had  already  reached  it/'     In  like 
manner  Buffonia  ienuifolia  is  well  known  to 
be  a  satire  on  the  slender  botanical  pretensions 
of  the  great  French  zoologist,  as  the  ifi7& 
parasitica  of  Jacquin,  though   perhaps  not 
meant,  is  an  equally  just  one  upon  our  pomp* 
bus  Sir  John  Hill.     I  mean  not  to  approve  of 
such  satires.     They  stain  the  purity  of  our 
lovelv  seionce.     If  a  l>otanist  does   not  de- 
serve  commemoration,  let  him  sink  peaceably 
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into  oblivion.  If,  savours  of  malignity:  to 
make  his  crown  a  crown  of  thorns;  and  if  the 
application  be  unjust,  it  is  tmly  diabolical. 

Before  I  conclude  tlie  sbbject  of  nom^n-^ 
clature,  I  beg  leave  to  offer  a  few  reflections 
on  changes  of  estabUshed  names.     It  is  ge^ 
nerally  agreed  among  mankind  that  names  of 
countries,  places,  or   things,  sanctioned   by 
general  use,  should  be  sacred ;  and  the  study 
of  natural  history  is,  from  the  multitude  of 
objects  with  which  it  is  conversant,  neces^ 
sarily  so  encumbered  with  names,  that  stu* 
.dents  require  every  possible  assistance  to  fa- 
cilitate the  attainment  of  those  names,  and 
have  a  just  right  to  complain  of  every  need- 
less  impediment.     The  grateful  Hollanders 
named  the  island  of  Mauritius  after  the  hero 
who  had  estabhshed  their  hberty  and  pro- 
sperity  t  and  it  ill  became  the  French,  at  tlidt 
period  dead  to  such  feelings,  to  change  it, 
when  in  their  power,  to  Isle  de  Francey  by 
which  we  have  in  some  late  botanical  works 
the  barbarous  Latin  of  Insula  FraJicice.  Nor 

* 

is  it  allowable  to  alter  such  names,  even  for 
the  l>etter.  Americo  Vespucci  had  no  very 
great  pretensions  to  give  his  own  name  to  a 
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quarter  of  the  vorld,  yet  it  is  scarcely  prbJ 
bable  that  Columbia  \vili  supersede  AmericiL 
In  our  science  the  names  establish^  through-' 
out  the  works  of  Linnaeus  are  become  cur* 
rent  coin»  nor  can  they  be  altered  widiout 
great  inconvenience.    >  Perhaps,    if  he  had 
foreseen  the  future  authority  and  popularity 
of  his  writings,  he  might  himself  ha^^e  im-^ 
proved  upon  fnany  which  he  adopted  out  of 
deference  to  his  predecessors,  and  it  is  in  some 
cases  to  be  regretted  that  he  has  not  sui& 
ciently  done  so.  In  like  manner,  the  few  great 
leaders  in  natural  kno\(  ledge  must  and  will 
be  allowed  to  ward  off  and  to  correct,  from 
time  to  time,  all  that  mav  deform  or  enfee^ 
ble  the  prevailing  system.  They  must  choose 
between  names  nearly  of  the  same  date,  and 
even  between  good  and  bad  ones  of  any  date. 
A  botanist  who,  by  the  strength  of  his  own 
superior  knowledge  and    anthorit}',  reforms 
and  elucidates  a  \vhok^  tribe  of  plants  hitherto 
in  confusion,  as   a   Hedwig   in   Mosses,  or 
Acharius  in  Lichens,  oxvjrht  to  be  unshackled 
in  every  point  in  which  he  can  be  of  service, 
wisdom  will  be  evinced  by  extreme  cau- 


tion and  reserve  in  usins  his  liberty  with  re- 
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8pect  to  new  ntimes,  but  more  especially  new 
terms)  and,  after  all,  he  will  be  amenable 
to  the  general  tribunal  of  botanists,  and  the 
judgment  of  those  who  come  after  him.  Few 
indeed  are  illustrious  enough  to  claim  such 
privileges  as  these.  Those  who  alter  names, 
often  for  the  worse,  according  to  arbitrary 
rules  of  their  own,  or  in  order  to  aim  at  con- 
sequence which  they  cannot  otherwise  attidn, 
are  best  treated  with  silent  neglect.  The 
system  should  not  be  encumbered  with  such 
names^  even  as  synonjons. 

When,  however,  solid  discoveries  and  im- 
provements are  made  in  the  science ;  when 
species  or  genera  have  been  confounded  by 
Linnieus  himself,  and  new  ones  require  to  be 
separated  from  them,  the  latter  must  neces- 
sarily receive  appropriate  appellations ;  as 
also  when  a  totally  wrong  and  absurd  name 
has  by  mistake  been  given,  as  Begonia  qu* 
pensif ;  in  such  cases  names  must  give  place 
to  things,  and  alterations  proceeding  from 
sach  causes  must  be  submitted  to.  Thus  i 
believe  Mr.  Sahsbur/s  CastcUia  is  well  sepa* 
ralipd  from  Nymphaa.  See  Annah  of  Bq» 
tan^j'v.  2.  71- 

2  c 
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A  great  and  jtist  Gojnplaint  has  arisen  itf 
my  time  among  the  cultivators  of  botanyi 
who  found  the  namea  of  many  garden  plants, 
with  which  they  had  long  been  eonversant, 
altered  for  others  without  any  apparent  cau8e» 
and  in  many  instances  for   the   worse ;   as 
Aristohchia  macropliylla^  an  excellent  aiid 
expressive  name,  for  a  very  unappropriate 
one,.  A.  Siph(u    For  this*  i  am  obliged  to 
censure  my  much  regretted  and  very  intelli- 
gent friend  L'Heritier.     When  he  came  to 
England  to  reap  the  rich  harvest  of  our  un- 
described  plants,  be  paid  no  respecfe  to  the 
generic  or  speciHe  luimes  by  wluch  Dr^  So- 
kinder  or  others  had  called  them,  becaoae 
those  names  were  not  printed ;  but  he  in- 
dulged himself,  and  perhaps  thought  he  coin 
firmed  his   own   importance^  by  contriviog 
new  ones ;  a  factitious  mode  of  gaining  celcv 
brity,  to  which  his  talents  ought  to  have  been 
infinitely  superior.     Nor  would  it  have  been 
easy  to  say  how  for  this  inconvenient  plan 
of  innovation  might  have  extended,  had  not 
the  Ilortlis  Kciccjisis  come  forth  to  secure 
oiii  remaininjf  prop(^rty. 

I  have  only  to  add  a  few  words  respectin;? 


n  kind  of  generic  names  that  has  of  hie  h^ 
tu>me  more  common  th^n  jLipneeas  prob?tbly 
^oiild  have  approved,  though  he  ha$  oneje  of 
twice  allowed    it;   I  allude  to  tliQpp   cpmr 
pounded  either  of  two  established  A^mes^  or 
jof  one  combmed  with  aoy  other  ww^d-     Of 
th^  former  number  is  C(;UamQgrosti$^  formed 
of  Calamus    and  Agrostis^    two    Liimaea^ 
Jiames ;  and  this  is  no  where  sanotioned  by 
iiny  good  authority^     Happily  the  gei}\i$  to 
v^bich  it  has  negligently  been  applied  is  an 
Arundo.     Of  the  latter  sort  is  CmampeloSy 
Ibrjioed  of  Cissus^  another  establisbed  g^iw^) 
ifind  A  mptlos^  a  Vine ;  the  latter  not  amQ9g 
. jLinnaean  names :  ulsp  Elaagnvs^  jcoastr^icted 
of  two  old  Greek  names,  neither  of  which  is 
bow  in  botanicaji  use   by  itself.     These  are 
both  expressly  alloweid  by  Linnasus^  nor  in- 
deed can  there  be  any  objection  to  the  latter. 
Cissavipelos  may  certainly  justify  Hyoscya^ 
mus^  composed  of  Cyanms  and  a  word  de- 
noting  swine;  if  not,  this  would  prove  an 
objection  to  the  reestablishment  of  CyaiNUSj 
much  more  to  the  purpose  than  any  that  has 
been  advanced ;  for  IL/oscymnns  having  been 

50  lono;  and  universally  used  in  systematic 

o  r  o 
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botany,  could  scarcely  give  place,  even  t# 
its  venerable  prototype.  On  the  same  ground 
only  can  several  new  generic  names,  used  in 
the  fera  tribe,  be  admitted^  These  are 
formed  out  of  Fterisy  the  established  generic 
appellation  of  a  common  Brake,  with  some 
other  Greek  word  prefixed ;  as  A?igiopteri$j 
a  Brake  with  a  capsule,  Tmesipterisy  a  cloven 
Brake,  and  Canopteris  a  new  Brake.  What- 
ever may  become  of  the  former  two,  I  must 
always  protest  against  the  last,  given  by  the 
celebrated  Bergius  to  the  Darea  of  Jussieu, 
on  account  of  its  unexampled  improprie^. 
As  well  might  any  new  genus,  resembling  a 
Rose,  be  called  Novarosa;  for  though  the 
Greek  language  may  assist  us  with  regard  to 
soundj  it  can  never  make  amends  for  a  radi* 
cal  deficiency  of  sense. 


SB9 


CHAPTER  XXIII. 


EXPLAXATIOX    OF    THE   LINNJEAN   ART!- 

PICIAL    SYSTEM. 

JL  HE  Linna^an  System  is,  as  I  have  already 
observed,  professedly  artificial.  Its  sole  aim 
is  to  help  any  one  to  learn  the  name  and  his* 
tory  of  an  unknown  plant  in  the  most  easy 
and  certain  manner,  by  first  determining  its 
Class  and  Order  in  this  system ;  after  which 
its  Genus  is  to  be  made  out  by  comparing 
the  parts  of  fructification  with  all  the  generic 
characters  of  that  Order ;  and  finally  its  Spe- 
cies, by  examining  all  the  specific  definitions 
of  the  Genus.  We  thus  ascertain  the  gene- 
ric and  specific  name  of  our  plant  in  Linnaeus, 
and  under  those  we  find  an  enumeration, 
more  or  less  ample,  of  its  Synonyms,  or  the 
different  appellations  it  has  received  from 
other  writers,  with  a  reference  to  figures  in 
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various  books  ;  and  as  Linnaeus  always  "citc^ 
Bauhin's  Pinax^  which  is   the  common   bo? 
tanical  catalogue,  or   index   to  all  previous 
works,  we  thus  gain  a  clue  ^o  every  thin^ 
recorded  cohcerning  our  plant.     Qf  all  thi^i 
mass  of  information  arid  entertainment  we 
shall  find  nothing  more  concise,  luminous,  oc 
engaging,  either  with  respect  to  the  distinct 
tions,  uses,  or  history  of  plants,  than  what  is 
diffused  through  the  various  publications  of 
Linnaeus  himself;  and   the  same  may,  with 
at  least  equal  truth,  be  said  of  those  of  bis 
\vorks  which  illustrate  the  Animal  kingdom* 
His  magic  pen  turns  the  wilds  of  Lapland 
into  fairy  land.     He  has  all  the  animals  of 
Sweden  as  much  at  his  call,  as  our  first  pjh 
rent  while  the  terrestrial  paradise  was  yet  in 
primaeval  tranquillity.  No  writer  whatever  has 
rendered  the  natural  productions  of  the  hap- 
piest and  most  luxuriant  climatc:s  of  the  globe 
half  so  interest ing  or  instructive  as  LinnffU? 
has  made  those  of  his  own  northern  country. 
TheCLASsKs  of  the  Linna*an  Svsteni  arc 
24,  and  their  distinctions  are  founded  on  the 
number,  situation,  or  proportion  of  ih*  Sta- 
mens.    The  Orders  are  founded  cither  on  the 
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number  of  the  Pistils,  or  on  some  circumstance 
equally  easy^  which  we  shall  in  due  time  lex- 
plain. 

The  first  eleven  Classes  are  characterized 
solely  by  the  number  of  the  Stamens,  and 
distinguished  by  names,  of  Greek  derivation, 
expressive  of  these  distinctions^ ' 

L  MoxA^'PEiA.  Stamen      1. 

A  small  Class. 
$.  PiANDRiA*       Stamens     2. 

3.    ThIANDRIA         ■■      'y^  ^       3. 

4.  Tetuajj^duia  * 4. 

.  5.  Pkntandrja  'I.   *i  ' '  5. 
A  numerous  Class. 

(5.  Rexandidca    * '  6. 

7.  Heptaxdria ?• 

A  very  $mall  Class. 

8.  Octandria     7- — ' 8e 

9.  Enneandrja — ?     9. 

A  small  ClasSf 

JO.    DeCANDRIA        -r 1 lOf 

11.    DoDfXANDRIA 12  tO  19* 

12.   Icosandria      20    or     more 

Stamens,  inserted  into  the  Cali/jr.'  Here 
ve  first  find  the  situation  of  the  Stamens 
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taken  into  consideration.  They  grow  out 
of  the  sides  of  the  Calyx,  often  from  a  sort 
of  ring,  as  in  the  Strawberry.  This  is- 
truly  a  natural  Class,  as  are  several  of  the 
following  ones ;  so  that  in  these  instanees 
the  Linnsan  method  of  arrangement  per- 
forms more  than  it  promises.  The  charao- 
|;er  of  this  Class  is  the  more  important, 
as  such  a  mode  of  insertion  indicates  the 
pulpy  fruits  which  accompany  it  to  be  infal- 
libly wholesome,  and  this  holds  good,  not 
only  when  the  stamens  are  numerous,  but 
in  all  other  cases.  Thus  Bibes^  the  Cur- 
rant and  Gooseberry  genus,  whose  5  sta- 
mens grow  out  of  the  calyx,  stands  in  the 
fifth  class,  a  wholesome  fruit,  among  many 
poisonous  berries.-  No  traveller  in  the 
most  unknown  wilderness  need  scruple  to 
cat  any  fruit  whose  stamens  are  thus  situ- 
ated ;  while  on  the  other  hand  he  will  do 
well  to  be  cautious  of  feedins:  on  anv 
other  parts  of  the  plant. 

13.  PoLYANDRiA.  Stameus  nqmerous,  coiQ* 
inonly  more  so  than  in  the  last  Class,  and 
inserted  into  the  Receptacle^  or  base  of 


. .  th^  flower,  as  in  the  Poppy,  Anemone,  kxu 
The  plants  of  this  fine  and  numerous  Class 
are  ver  distinct  in  nature,  as  well  as  cha« 
lacter,  from  those  of  the  Icosandria. 

}4.  DiDYNAMiAt  Stamens  2  long  and  3 
short  Here  proportion  comes  to  our  as- 
sistance. This  is  a  natural  Class,  and  con- 
tains most  of  the  labiate,  riqgent;  or  per- 

'^  sonate  flowers,  as  the  Deadrnettle,  Snap^ 
(Iragon,  Fox-glove,  &p, 

13.  T^traDynamia.  Stamens 4 loi)g  and 
2  short.  A  very  natural  Class,  compre- 
hending all  the  Cruciform  flowers,  as  the 
Wall-flower,  Stock,  Radish,  Mustard,  &c. 
Cleomc  pnly  does  not  properly  belong  to 
the  rest. 

Ij5.  MoNADELPHiA.  Stamens  united  by 
their  filaments,  more  or  less  extensively, 
into  one  tube,  as  the  Mallow  tribe,  in 
which  such  union  is  very  remarkable,  and 
the  Geranium  family,  in  which  it  is  less 
evident. 

17*  Di  A  DELPHI  A.     Stamens  united  into  2 


/  paroslBy  both  sometimes  cohering  together 
at  the  base.  This  Class  consists  of  Papi^ 
lionaceoua  flowers,  and  is  therefore  natural, 
except  .that  jlome  Jiuch  genera  having  dy 
i^tii^ct  Stamens  are  excluded,   and  referred 

*  to  the  tenth  Class,  in  consideration  of  their 
number  solely ;  as  some  ringent  flowers 
with  only  2  Stamens  are  necessarily  placed, 
not  i;>  the  }4th  Class,  but  the  2d. 

^8.  PoLYADELPHiA.  Stameus  united  into 
more  than  2  parcels,  as  in  St.  John's-wort. 
A  small  Class,  in  soijfje  points  related  to 
Icosajidria, 

\ 

J9"  Syngestesia,  Stamens  united  by  their 
Antl^ers  into  a  tijbe,  rarely  by  their  Fil^? 
ments  also;  and  the  flowers  are  Com^ 
pound.  A  very  natural  and  extremely 
numerous  Class.  Examples  of  it  are  the 
PandelioUi  Daisy,  Sunflower,  &c. 

QO.  Gynandria.  Stamens  united  with,  or 
growing  out  of  the  Pistil ;  either  proceed- 
ing from  the  Germen,  as  in  Aristolochiti^ 
Engl.  Bot.  t.  39§,  or  from  the  Style,  as  m 


the  Orchis  family.  The  Passion-flower  is 
wroiiji2;ly  put  by  Linnaeus  and  others  into 
this  Class,  as  its  ^tarqens  merely  grow  out 
of  an  elongated  receptacle  or  column  sup^ 
porting  the  Geripen. 

21.  MoNOECiA.  Stamens  and  Pistils  in  se- 
]i<\rate  flowery,  but  both  growing  on  tliQ 
er'itie  plant,  or,  as  the  name  expresses, 
dvtiling  in  one  house,  as  the  Oak,  Hazle^ 
and  Fir. 

02.  DiOECiA.  Stamens  and  Pistils  not  only 
in  separate  flowers,  but  those  flowers  situ-: 
ated  on  two  separate  plants,  as  in  the 
Willow,  Hop,  Yew,  &c. 

These  two  last  Classes  are  natural  when 
the  barren  flowers  have,  besides  the  dif- 
ference in  their  essential  organs,  a  differpnt 
structure  from  the  fertile  ones  in  other  re- 
spects; but  not  so  when  they  have  tKfe 
same  structure,  because  then  both  organs 
are  liable  to  meet  in  the  same  flower.  In 
some  plants,  as  Rhodiolay  Engl.  Bof.  t.  508, 
each  flower  has  always  the  rudiments  of 
the  other  organ,  though  generally  inefli- 
cient. 
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53.  PoLYGAMiA.     Stamens  and  Pistils  se- 
•  parate  in  some  flowers,  united  in  others, 

either  on  the  same  plant,  or  on  two  or 
three  different  ones. 

Tills  Class  is  natural  only  when  the  se- 
veral flowers  have  a  different  structure,  as 
those  of  ^ /r/p/e»r ;  but  in  this  genus  the 
Pistil  of  the  united  flower  scarcely  pro- 
duces seed.  If,  with  Linnaeus,  we  admit 
into  Poli/gamia  every  plant  on  which 
some  separated  barren  or  fertile  flowers 
may  be  found  among  the  united  ones, 
while  all  agree  in  general  structure,  the 
Class  will  be  overwhelmed,  especially  with 
Indian  trees.  I  have  therefore  proposed 
that  regard  should  be  had  to  their  general 
structure,  which  removes  all  such  incon- 
venience, and  renders  the  Class  much  more 
patural. 

54.  Chyptogamia.  Stamens  and  Pistils 
eitlier  not  well  ascertained,  or  not  to  be 
nimibered  with  any  certainty,  insomuch 
that  the  plants  cannot  be  referred  to  any 
of  ihe  tbrc»o;oing  classes.  Of  this  Ferns, 
Lichens,  Sea-weeds  and  Mushrooms  are 
oxaniplcs. 
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Appendix «  PALM-flS,  Palm-trees,  a 
magiii6cent  tribe  of  plants,  chiefly  tropical, 
whose  flowers  were  too  little  known,  when 
Linnaeus  wrote,  to  serve  the  purposes  of 
classification ;  but  they  are  daily  clearing 
up,  and  the  Pahns  are  found  generally 
to  belong  to  the  Classes  Monoecia,  Dioecioj 
at  Hexandria.  . 

The  Orders  of  the  Linnxean  System  are, 
in  the  first  13  Classes,  founded  on  the  num- 
ber of  the  Styles,  or  on  that  of  the  Stigmas 
when  the  Styles  are  wanting,  which  occurs  in 
Viburnum.  Such  Orders  are  accordingly 
named 

MoNOGYNiA.     Style,  or  sessile  Stigma,  1. 

DiGYKiA.     Styles,  or  sessile  Stigmas,  2. 

Trioynia S. 

Tetragynia 4u 

Pentagynia ■  5. 

Hexagynia  —— 6, 

of  very  rare  occurrence. 

Heptagynia ■  7» 

still  more  unusuaL 

OCTAGYNIA     ' _— _—      8^ 

scarcely  occurs  at  all. 


at 

£  X  X  E  A  G  V  N I A .  Styles,  or  sessile  Stigmas,  Sf ^ 

of  which  there  is  hardly  an  instance. 
Decagynia     .^p^^  lOi 

DODECAGYNIA 
POLYGYNIA 

The  2  Orders  of  the  i4th  Class,  Dldynamia^ 
Iboth  natural,  are  characterized  by  the  fniitj 
as  follows : 

« 

1.  GvMNOsf^ERMiA.     Seeds  naked,  almost 
universally  4. 

2.  AxGiosPERMiAi     Seeds  in   a  icapsulet 
numerous* 

The  2  Orders  of  the  15th  Class,  Tetrad^- 
namia^  both  very  natural,  are  distinguished 
by  the  form  of  the  fruit,  thus : 

1.  SiLicuLOSA.     Fruit  a  Silictda^  Poucbi 
or  roundish  Pod. 

2.  SiLiQUOSA.     Fruit  a   Siliqua^    or  long 
Pod. 

The  Orders  of  the  l6th,  IJth  and  18th 
Classes,  Mojiadelp/nOj  Diadelphia  and  Polya- 
delphiuj  are  founded  on  the  number  of  th« 
Stamens,  that  is,  on  the  characters  of  the  fiwt 
13  Classes. 
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The  Orders  of  the  great  natiird  19tl^£ias$y 
Syngenesia^  are  mariced  by  the  united  ^  :se^ 
parated,  barren,  fertile^  or  abortire,  natcM  of 
the  florets^ 

1.  PoLYGAMiA\aEQUALis.  Florefe  all  per- 
fect or  united,  that  is,  each  furnished  with 
perfect  Staiiiens,  a  Pistil,  and  one  Seed. 

2.    POLYGAMIA     SUPERFLUA,        FlorCtS'  of 

the  disk  with  Stamens  and  Pistil ;  those  of 
the  radius  with  Pistil  only,  but  eacfa^  of 
.   both  kinds,  forming  perfect  Seed. 

Sir   POLYGAMIA    FRUSTRAKr.A,      Flore*^  of 

tlie  disk  as  in  the  last;  those  of  the  radius 
with  merely  an  abortive  Pistil,  or  with  iiofr 
evert  the  rudiments  of  any.  This  is  a  bad 
©rder,  for  reasons  hereafter  to  be  ex- 
plained. 

4r.    PoLYGAMIA    NECESSARIA.       FloretS   of 

the  disk  with  Stamens  only,  those  of  th<5 
radius  with  Pistils  only. 

5.    POLYGAMIA  SEGREGATA.    SeVcral  floW- 

ers,  either  simple  or  compound,  but  with 
united  anthers,  and  with  a  proper  calyx, 
included  in  one  common  calyx. 
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Linnstis  has  a  6th  Order  in  this  Class^ 
named  Monogamia^  consisting  of  simple 
flowers  with  united  anthers ;  but  this  I  have 
presumed  to  disuse,  because  the  union  of 
the  anthers  is  not  constant  throughout  the 
species  of  each  genus  referred  to  it,  witness 
Lobelia  and  Violoy  while  on  the  contrary 
several  detached  species  in  other  Classes 
have  united  anthers,  as  in  Gentiana^  Engl 
Bot.  t.  20.  These  reasons,  which  show 
the  connection  of  the  anthers  of  a  simple 
flower  to  be  neither  important  in  nature, 
nor  constant  as  an  artificial  character,  are 
confirmed  by  the  plants  of  this  whole  Lod- 
naran  Order  being  natural  allies  of  others 
in  the  5th  Class,  and  totally  discordant, 
in  every  pointy  from  the  compound  syi^ 
nesious  flowers. 

The  Orders  of  the  20th,  21st  and  22d 
Classes  are  distinguished  by  the  characters  of 
some  of  the  Classes  themselves  which  precede 
them,  that  is,  almost  entirely  by  the  number 
of  their  Stamens;  for  the  union  of  the  anthers 
in  some  of  them  is,  for  the  reasons  just  g^ven, 
of  no  moment.      /^m»V% 
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iThe  Orders  of  the  23d  Cldss,  Poli/gamia^ 
lure,  according  to  the  beautiful  unifortnitj  of 
plan  which  runs  through  this  ingenious  sy- 
stem, distinguished  upon  the  principles  of  the 
Classes  immediately  preceding. 

1.  MoNOECiA  has  flowers  with  Stslmeris  and 
Pistils  ofl  the  same  plant  with  others  that 
have  only  Pistils,  or  only  Stamens;  or 
perhaps  all  these  three  kinds  of  blossdms 
Occur;  but  whatever  the  different  kinds 
may  be,  they  are  confined  to  one  plant: 

2.  DiOECiA  has  the  two  or  three  kinds  of 
flowers  on  two  separate  plants* 

3.  TnioEC.iA  has  them  on  three  separate 
plants,  of  which  the  Fig  is  the  only.r^al 
example,  and  in  that  the  structure  of  the 
flowers  is  alike  in  all. 

The  Orders  of  the  24th  Class,  Cryptogam 
mia^  are  professedly  natural.  They  are  4  in 
Linnteus,  but  we  now  reckon  5* 

1.  FiLiCEs*  Ferns,  whose  fructification  ft 
obscure,  and  grows  either  on  the  back, 
summit,  or  neax  the  base  of  the  leaf, 
thence  denominated  a  frond.     See  p.  133. 

2   D 


409  LfNNAAlf 

2.  Muse  I.  Mosses,  which  have  real  sepa- 
rate leaves,  and  often  a  stem ;  a  hood-like 
corolla,  or  calyptra^  bearing  the  style,  and 
concealing  the  capsule,  which  at  length 
rises  on  a  stalk  with  the  cafyptroy  and 
opens  by  a  lid. 

3.  Hepatice,  Liverworts,  whose  herb  is 
a  frond,  being  leaf  and  stem  united,  and 
whose  capsules  do  not  open  with  a  lid. 
Linnaeus  comprehends  this  Order  under 
the  following. 

4.  ALGiE.  Flags,  whose  herb  is  likewise  a 
frond,  and  whose  seeds  are  imbedded, 
either  in  its  very  substance,  or  in  the  disk 
of  some  appropriate  receptacle. 

5.  Fungi.  Mushrooms,  destitute  of  herbage, 
bearing  their  fructification  in  a  fleshy  sub- 
stance. 

Such  are  the  principles  of  the  Linnxan 
Classes  and  Orders,  which  have  the  advan- 
tage of  all  other  systems  in  &cility,  if  not 
conformity  to  the  arrangement  of  nature; 
the  latter  merit  they  do  not  claim.  They 
are  happily  founded  on  two  organs,  not  onlj 
essential  to  a  plant,  but  both  necessarily  pre- 
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■  ■  * 

fient  at  the  same  time ;  for  thougli  the  Orders 
of  the  14th  and  15th  Classes  are  distiilguished 
by  the  fruit,  they  can  be  clearly  ascertained 
^yen  in  the  earUest  state  of  the  germen*.  . 

Tournefort  founded  his  Orders  on  the  fruit ; 
and  his  countryman  Adauson  is  charmed  with 
the  propriety  of  this  measure,  because  the 
fruit  comes  after  the  flower,  and  thus  prece- 
dence is  given  to  the  nobler  part  which  di- 
stinguishes the  primary  divisions  or  Classes ! 
But  happily  the  laws  of  a  drawing-room  do 
not  extend  to  philosophy,  and  we  are  allowed 
to  prefer  parts  which  we  are  sure  to  meet 
"With  at  one  and  the  same  moment,  without 
waiting  a  month  or  two^  after  we  have  made 

*  An  instance  apparently  to  the  cdnt'rary  occurs  in 
the  history  of  my  Hastingia  coccmea,  Exot.  BoL  t.  80> 
a  plant  most  evidently,  both  by  character  and  natural 
aflinity,  belonging  to  the  Didynamia  Gymnospermia,  but 
as  I  could  no  where  find  it  described  in  that  Order,  I 
concluded  it  to  be  unpublished;  and  was  not  a  little  sur- 
prised to  be  told  some  time  afterwards,  that  it  was  extant 
in  the  works  of  my  friends  Betzius  and  Willdenow, 
under  Didynamia  jingiospermiayhy  the  name  of  Holms'^ 
kioldia,  after  a  meritorious  botanist.  This  last  name 
therefore,  however  unutterable,  must  remain;  and  I 
wish  the  linnasan  system,  as  well  as  myself,  might  be 
-«  fitee  £tQBi  blame  ia  all  oth^r  cases  as  in  this. 

2  d2 
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out  the  Class  of  a  plant,  before  we  can  settle 
its  Order. 

'  Tlie  Linnaean  System,  however,  like  all  htf- 
man  inventions,  has  its  imperfections  and  dif- 
ficulties. If  we  meet  in  gardens  with  double 
or  monstrous  flowers,  whose  essential  organs 
of  fructification  are  deformed,  multiplied,  or 
changed  to  petals ;  or  if  we  find  a  solitaij 
barren  or  fertile  blossom  only ;  we  must  be 
at  a  loss,  and  in  such  cases  coukl  only  guesi 
at  a  new  plant  from  its  natural  resemblance 
to  some  known  one.  But  the  principal  im- 
perfection of  the  System  in  question  consists, 
not  merely  in  what  arises  from  variations  in 
number  or  structure  among  the  parts  of  a 
flower,  against  which  no  system  could  provide, 
but  in  the  diflerences  which  sometimes  occur 
between  the  number  of  Stamens,  Styles,  &C., 
in  difierent  plants  of  the  same  natural  genus» 
Thus,  some  species  of  Ccrastium  have  only  4, 
others  5,  Stamens,  though  the  greater  part 
have  10.  Lychnis  dioica  has  the  Stamens  on 
one  plant,  the  Pistils  on  another,  though  the 
rest  of  the  genus  has  them  united  in  the  same 
flower;  and  there  are  several  similar  in- 
!itances ;  for  number  in  the  parts  of  fiructifica- 
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tion  is  no  more  invariable  than  other  charac- 
ters, and  even  more  uncertain  than  such  as 
mre  founded  on  insertion,  or  the  connexion  of 
one  part  with  another.  Against  these  incon- 
veniences the  author  of  this  System  has  pro- 
vided an  all-sufficient  remedy.  At  the  head 
of  every  Class  and  Order,  after  the  genera 
which  properly  belong  to  them,  he  enume- 
rates, in  italics,  all  the  anomalous  species  of 
genera  stationed  in  other  places,  that,  by 
thieir  own  peculiar  number  of  Stamens  or 
Styles,  should  belong  to  the  Class  or  Order 
in  question,  but  whiqh  are  thus  easily  found 
with  their  brethren  by  means  of  the  index* 

It  is  further  to  be  observed  that  Linnaeus, 
ever  aware  of  the  importance  of  keeping  the 
natural  affinities  of  plants  in  view,  has  in  each 
of  his  artificial  Orders,  and  sections  of  those 
Orders,  arranged  the  genera  according  to 
those  affinities ;  while  at  the  head  of  each 
Class,  in  his  Systerna  Vegetabiliumy  he  places 
the  same  genera  according  to  their  technical 
characters ;  thus  combining,  as  far  as  art  can 
keep  pace  with  nature,  the  merits  of  a  natural 
and  an  artificial  system.  His  editors  have 
seldom   been   aware   of  tins;    and   Murray 
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especially,  in  his  14th  edition  of  the  book 
just  mentioned,  has  inserted  new  plants  witt» 
out  any  regard  to  this  original  plan  of  tbti 
work. 

From  the  foregoing  remarks  it  is  easy  td 
comprehend  what  is  the  real  and  highly  im^ 
portant  use  of  the  Genera  Plantarum  at 
Jussieu  arranged  in  Natural  Orders,  the  most 
learned  botanical  work  that  has  appeared 
since  the  Species  Plantarum  of  Limmis, 
and  the  most  useffiil  to  those  who  study  the 
philosophy  of  botanical  arrangement.  Hie 
aim  of  this  excellent  author  is  to  bring  the 
genera  of  plants  together  iis  much  as  posnUe 
according  to  their  natural  affinities;  con- 
structing his  Classes  and  Orders  rather  from 
an  enlarged  and  general  view  of  those  affini- 
ties, than  from  technical  characters  previ- 
ously assumed  for  each  Class  or  Order ;  cx-i 
cept  great  and  primary  divisions,  derived 
chiefly  from  the  Cotyledons,  the  Petals,  and 
the  insertion  of  the  Stamens.  But  his  dxsh 
racters  are  so  fj^r  from  absolute,  that  at  the 
end  of  almost  every  Order  we  find  a  number 
of  genera  merely  related  to  it,  and  not  prth 
perly  belonging  to  it,  and  at  the  end  of  the 
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•jstem  a  rery  large  assemblage  of  genera  in* 
capable  of  being  referred  to  any  Order  what* 
erer.  Nor  could  a  learner  possibly  use  this 
system  as  a  dictionary,  so  as  to  find  out  any 
unknown  plant.  The  characters  of  the  Or** 
ders  are  necessarily,  in  proportion  as  those 
Orders  are  natural,  so  widely  and  loosely 
constructed,  that  a  student  has  no  where  to 
fix ;  and  in  proportion  as  they  are  here  and 
there  more  defined,  this,  or  any  other  system, 
becomes  artificial,  and  liable  to  the  more  ex^ 
captions.  The  way  therefore  to  use  this  var 
luablf  work,  so  as  to  ascertain  an  unknown 
plant,  b,  after  turning  to  the  Order  or  Genus 
to  which  we  conceive  it  most  probably  allied, 
to  read  and  study  the  characters  and  obser<- 
vations  there  brought  together,  as  v^ell  as  all 
to  which  they  riiay  allude.  We  shall  find  we 
learn  more  from  the  doubts  and  queries  of 
Jussieu  than  from  the  assertions  of  most  other 
writers.  We  shall  readily  perceive  whether 
our  plant  be  known  to  him  or  not ;  and  if  at 
the  same  time  we  refer  it,  by  its  artificial 
characters,  to  the  Linnsean  System,  we  can 
hardly  fail  to  ascertain,  even  under  the  most 
difficult  circumstances,   whether  it  be  de» 
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scribed  by  either  of  these  authors.     A  stck 

dent  may  acquire  a  competent  knowledge  of 

natural  orders,  with  very  great  pleasure  to 

himself,  by  repeatedly  turning  over  the  work 

of  Jussieu   with   any   known  plants   in  his 

hand,  and  contemplating  their  essential  ger 

Deric  characters  in  the  first  place^  and  then 

what  regards  their  habit  and  affinities ;  pro^ 

ceeding   afterwards  to  combine  in  his  own 

mind  their  several  points  of  agreement,  till  he 

is  competent  to  form  an  idea  of  those  assem^ 

blages  which  constitute  natural  Classes  and 

Orders.  This  will  gradually  extend  his  ideas ; 

whereas  a  contrary  mode  would  only  cent 

tract  them,    and   his  Jussieu  would  prove 

merely  an  artificial  guide,  without  the  advani 

tages  of  facility  or  perspicuity. 
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ILLUSTRATIONS    OF   THE    LINN-flAN 
CLASSES    AND    ORDERS. 

I  PROCEED  to  a  oompendious  view  of  the 
Lmiwean  Classes  and  Orders,  which  will  serve 
to  illustrate  many  things  in  the  preceding 
pages. 

Class  1.     Mojiandria.  Stamen  1« 

This  contains  <m]y  two  Orders. 
\.  Monogynia.  Style  1.  Here  we  find  the 
beautiful  exotic  natural  order  called  Sci^ 
taminea,  consisting  of  Cardamoms,  Gin- 
ger,  Turmerick,  &c,,  hitherto  a  chaos,  till 
Mr.  Roscoe^  ip  a  paper  printed  in  the  8th 
vol.  of  the  Linnaan  Society  s  Tramactions^ 
reduced  them  to  very  natural  and  distinct 
genera  by  the  form  of  the  filament.  See 
flxot.  Bot.  1 102,  103,  106—8. 
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Salicomia,  Engl.  Bot.  f.  415  and  16&1, 
and  HippuriSj  t.  763,  are  British  examples 
of  Monandria  Monogynia* 

Valeriana  (Class  3)  has  some  species 
with  one  stamen. 

2.  Digr/nia.  Styles  2.  Coniajns  Corispermum^ 
Fl.  Grac.  1. 1,  Blitum,  Curt.  Mag.  t.  276, 
and  a  few  plants  besides. 

Class  2.   Diandria.  Stamens  2. — Orders  S. 

}.  Monogynia.  This,  the  most  natural  and 
numerous  Order,  comprehends  the  elegant 
and  fragrant  Jasminece^  the  Jasmine,  lilac, 
Olive,  &c. — also  Veronica^  Engl.  Bot.  t.  2, 
1027,  623,  783,  &c.— and  a  few  labiate 
flowers  with  naked  seeds,  zs  Salvia^  Engl. 
Bot.  t.  153,  154,  Rosemary,  &c.,  natural 
allies  of  the  14th  class ;  but  having  only 
two  stamens,  they  are  necessarily  ranged 
bere  in  the  artificial  systenu 

2.  JDigi/ww  consists  only  of  Antkoxanthum^ 
a  grass,  Engl.  Bot.  t.  647,  which  for  the 
reason  just  given  is  separated  from  its  na* 
tural  family  in  the  third  class. 

5.  Trigynia — ^has  only  Pipery  the  Pepper,  a 
large  tropical  genus. 
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Class  3,  Triandria.  Stamens 3. — Orders  3. 

1.  Monogynia.  Valeriana,  EngL  Bot.LdQS^ 
1591  and  1531,  is  placed  here  because 
tnost  of  its  species  have  three  stamens. 
See  Class  1.  Here  also  we  find  the  sword-* 
leaved  plants,  so  amply  illustrated  in  Cur- 

'  tis's  Maga2ine,  Irisj  Gladiolus^  Ixia,  &c., 
also  Crocus,  Engl.  Bot.  t.  343,  344,  491, 
and  numerous  grass-like  plants,  iScAa?iif/f, 
Ct/peru$,  Scirpus,  see  FL  Grcec.  v.  1,  and 
Engl.  Bofr  t.  950,  1309,  542,  873,  &c. 

$.  Digynia.  Tliis  important  Order  (consists 
of  the  true  Grasses;  see  p.  127*  Their 
habit  is  more  easily  perceived  than  de- 
fined ;  their  value,  as  furnishing  herbage 
for  cattle,  and  grain  for  man,  is  suffi- 
ciently obvious,  No  poisonous  plant  is 
found  among  them,  except  the  Lolium 
temulentiim^  EngL  BoU  ^.1124,  said  tp 
be  intoxicating  and  pernicious  in  bread* 
Their  genera  are  not  easily  defined.  Lin-r 
pseus,  Jussieu,  and  most  botanists  pay  re« 
gard  to  the  number  of  florets  in  each 
spikelet,  but  ii)  Arundo  this  is  of  no  mp^ 
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nient.  Magnificent  and  valuable  works 
.  on  this  family  have  been  published  in  Ger- 
many by  the  celebrated  Schreber  and  by 
Dr.  Host.  The  FL  Grceca  also  is  rich  in 
this  department,  to  which  the  late  Dr.  Sib- 
thorp  paid  great  attention.  Much  is  to  be 
expected  from  scientific  agriculturists ;  but 
Nature  so  absolutely,  in  general,  accom- 
modates each  grass  to  its  own  soil  and  sta- 
tion, that  nothing  is  more  difficult  than  to 
overcome  their  habits,  insomuch  that  few 
grasses  can  be  generally  cultivated  at  plea- 
sure. 

3.  Trigynia  is  chiefly  composed  of  little 
pink-like  plants,  or  Caryophylkce^  as  Ho- 
hsteum,  Engl.  Bot.  t.27. 

Tillcea  muscosaj  t.  II6,  has  the  number 
proper  to  this  order,  but  the  rest  of  the 
genus  bears  every  part  of  the  fructification 
in  fours.  This  in  Linnican  language  is  ex- 
pressed by  saying  the  flower  of  TilUcQ  is 
quadrifidus^y  four-cleft,  and  T.  tnuscosa 
excludes,  or  lays  aside,  oue  fourth  of  the 
fructification. 

♦  Sec  Linn,  Sp.  Pi.  186,  and  Curt.  Lend.  fate.  6.  /•  31. 
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C  L A  s  s  4,  Tttrandria.  Stamens  4. — Orders  3# 

1.  Monogynia.  A  very  numerous  and  vari- 
ous Order,  of  which  the  Proteacece  make 
a  conspicuous  part,  consisting  of  Proteoj 
Banksidy  Lamhertiaj  Embotlirium,  &c. 
See  Botany  'of  Ncrv  Holland^  t.  7 — 10. 
ScabiosQy  Engl.  Bot.  t.  659 ;  BlantagOj 
t.  1558,  1559>  remarkable  for  its  capsula 
circmnscissaf  a  membranous  capsule,  se- 
parating by  a  complete  circular  fissure  into 
two  parts,  as  in  the  next  genus,  Centun- 
cuius,  t.  531  ;  Ruhia,  t.  851,  and  others 
of  its  natural  order,  of  whose  stipulation 
we  have  spoken  p.  219>  are  found  here, 
and  the  curious  Epimedium^  t.  438. 

5.  DiGYNiA.     Buffonia,  t.  1313. 

Ctiscutaj  placed    here   by  Linna^udf  is 
best  removed  to  the  next  class. 

3«  Tetragynia.  //6.r,  t.  496f  a  genus 
sometimes  furnished  M^ith  a  few  barren 
flowers,  and  therefore  removed  by  Hudson 
to  the  23d  class,  of  which  it  only  serves 
to  show  the  disadvantage  ;  Botamogeton, 
t.  168,376,   and  Rupina,,U  136,   are  ex- 
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aniples  of  this  Order,     They  all  have  sessile 
stigmas. 

Class  5.    Pentaii4ria.  Stamens  5.    A  very 

large  class. — Orders  6. 

1.  Monogyuia.    One  of  the  largest  and  njost 
importiint  Orders   of  the   whole   system. 
Tlie  genera  are  enumerated  first  artificially, 
according  to  the  corolla  being  of  one  petal 
or  more,  or  wanting ;  inferior  or  superior; 
with  naked  or  covered  seeds;  but  stand 
in  the  S3'stem  according  to  tlieir  affinities, 
and    compose   some    natural   orders ;    as 
,AsperifoU(€^    rough-leaved   plants,   which 
have  a  monppetalous  inferior  corolla,  and 
four  naked  seeds,  with  always  more  or  less 
of  spinous  bristles  or  callous  asperities  on 
their  foliage ;  see  BoragOy  EngL  Dot.  t.  36, 
Lf/copsis^    t.  938,  and   Echium^   t.   181. 
Next  conies  that  most   elegant   tribe  of 
spring  plants  denominated  Precia  by  Lin- 
naeus, Primidaj  L  4 — 6,  Cyclamen^  t.  548, 
the  charming  alpine -4 re//a,  and  Androsacff 
Curt*  Mag.  t.  743.    These  are  followed 
by  another  Linmean  order,  nearly  akin, 
called  Rotac€(Bj    from   the   wheel-shaped 
corolla,  Hoftmia^  Engl.  Bot.  t.  3649  ^^^^* 
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macbia^  t.  lG\.-^ofiv(dvulu$  and  Cam- 
panuloj  two  large  well-known  genei*a,  cx>ine 
afterwards ;  then  Lobelia^  t.  140,   Impa^ 
tiens,  t.937,  and  Viola,  t.6l9, 620,  brought 
hither  irom  the  aboUshed  Linnaean  order 
Syngenesia  Monogamia.    The  Ltirida  fol- 
low^ so  called  from  their  frequently  dark, 
gloomy  aspect,  indicative  of  their  narcotic 
and  very  dangerous  qualities ;  as  Datura^ 
t.  1288,    Hyoscj/ammj    t.  591^    Atropa^ 
t.  592,  and  Nicotiana^  or  Tobacco.     In  a 
subsequent  part  we  meet  with  the  Vine, 
Currant  and  Ivy,  and  the  Order  finishes 
with  some  of  the  natural  family  of  Con^ 
iorta,    so    called  from   their   oblique   or 
twisted  corolla,  and  which  are  many  of 
them  very  fine  plants,  as  Vinca^  (.  514, 
917.    They  often  abound  with  milky  juice, 
generally  highly  acrid ;  but  Dr.  Afzelius 
met  with  a  shrub  of  this  order  at  Sierra 
Leono,    the  milk  of  whose   firuit  was   so 
sweet,  BS  well  as  copious,  as  to  be  used 
instead  of  cream  for  tea.     Tliis  is  certainly 
what  no  one  could  have  guessed  firom  ana- 
logy.    Gardenia  is  erroneously  reckoned 
a  cautorta  by  Linnaeus, 
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2#  Digynia  begins  with  the  remainder  of* 
the  ContortiB ;  then  follow  some  incomplete 
flowers^  as  Ckenopodiunij  t,  1033,  Beta^ 
t.  285,  and  afterwards  the  fine  alpine  ge- 
nus of  GentianQy  t.  20,  493,  896,  famous 
for  its  extreme  bitterness  and  consequent 
stomachic  virtues. 

The  rest  of  the  Order  consists  of  the  very 
natural  Umbelliferous  family,  characterized 
by  having  five  superior  petals,  and  a  pair 
of  naked  seeds,  suspended  vertically  when 
ripe  from  the  summit  of  a  slender  hair-like 
receptacle.  Of  the  inflorescence  of  thi» 
tribe,  and  the  difficulties  attending  their 
generic  distinctions,  we  have  spoken  p.  309- 
In  Enjngiumj  ^.718  and  -  57,  the  umbel 
is  condensed  into  a  capituliun^  or  conical 
scaly  head,  showing  an  approach  towards 
the  compound  flowers,  and  accompanied, 
as  Jussieu  observes,  by  the  habit  of  a 
Thistle.  Lagoecia  is  justly  referred  to 
this  natuml  order  by  the  same  writer, 
though  it  has  only  a  solitary  seed  and  style. 

The  Umbelliferce  are  mostly  herbaceous; 
the  qualities  of  such  as  grow  on  dry  ground 
are  aromatic,  while  the  aquatic  species  are 
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femong  the  most  deadly  of  poisond ;  accord?- 
ing  to  the  remark  of  Linnajus,  who  detected 
the  cause  of  a.  dreadful  disorder  among 
homed  •cattle  in  Lapland,  in  their  eating 
youHg  leaves  of  Cicuta  virosa,  Engl.  Hot. 

•  t.  479^  under  water. 

Botanists  in  general  shrink  from  the  stady 
of  the  UmbellifercB,  nor  have  these  plants 
much  beauty  in  the  eyes  of  amateurs ;  but 

•  they  will  repay  the  trouble  of  a  careful  ob- 
servation. The  late  M.  Cusson  of  Mont- 
pellier  bestowed  more  pains  upon  them  than 
any  other  botanist  has  ever  done ;  but  the 
world  has,  as  yet,  been  favoured  with  only 
a  part  of  his.  remarks.  His  labours  met 
with  a  most  ungrateful  check,  in  the  un- 
kindness,  and  still  more  mortifying  stu- 
pidity, of  his  wife,  who,  on  his  absence  from 
home,  is  recorded  to  have  destroyed  his 
whole  herbarium,  scraping  off  the  dried 
specimens,  for  the  sake  of  the  paper  on 
which  they  were  pasted  ! 

3.  Trigynia  is  illustrated  by  the  Elder,  the 
Sumach  or  RhiiSj  Viburnum^  &c.,  also 
Corrigiolcj  Engl.  Bot.  t.  668,  and  Ta- 
marixj  t.  1318,  of  which  last  one  species, 

,     germamcay  has  10  stamens. 

2  E 
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4.  Tetragynia  has  only  Evolvulut,  nearly 
allied  to  Cmivolvulus^  and  the  elegant  and 
curious  Parnassia^  t.  82* 

5«  Pentagynia  contains  Stafice^  t.  226,  lOS, 
and  328,  a  beautiful  maritime  genus,  with 
a  kind  of  everiasting  calyx  •  The  Flora 
Grceca  has  many  fine  species.  Linum  or 
Flax  follows ;  also  the  curious  exotic  Aldrih 
vanda^  Dicks.  Dr.  PI.  30 ;  Droseray  Engl. 
Bot.  t.  867—^ ;  the  numerous  succulent 
genus  Crassula ;  and  the  alpine  Sibbaldia^ 
t^  897)  of  the  natural  order  of  Rosacea. 

6.  Polygynia.  Myosurus^  f  .'435,  a  remark- 
able instance  of  few  stamens  (though  they 
often  exceed  five)  to  a  multitude  of  pistils. 

Class  6.  Hexandria.  Stamens  6.   Orders  6. 

1.  Monogynia.  This,  as  usual,  is  the  most 
numerous.  The  Liliaceous  fiimily,  with 
or  without  a  spathuj  called  by  Linnaeus 
the  nobles  of  the  vegetable  kingdom,  con- 
stitute its  most  splendi4  ornament.  The 
beautiful  White  Lily  is  commonly  chosen 
by  popular  writers  to  exemplify  the  sta- 
mens and  pistils.  The  less  ostentatious  ge- 
nus ofJuncus  or  Rush»  which  soon  follows^ 


18  more  nearly  allied  to  the  Lilies  than  a 
young  botanifirt:  woulcf  suppose.  Near  it 
stand  several  genera  which  have  little  af-«> 
finity  to  each  other,  and  of  these  Capura 
is  a  mistake,  having  been  made  out  of.  9 
specimen  of  Daphne  infUcay  which  chonced 
to  have  but  six  stamens. 

2.  Digynia  has  but  few  genera.  The  va- 
luable Oryza^  Riqe,  of  which  there  now 
seems  to  be  more  than  one  species,  is  the 
most  remarkable.  It  is  a  ^rass  with  six 
stamens. 

3.  Trigynicu  See  Rumex^  EngL  Bot.  1. 1533, 
127,  &c.,  some  species  of  which  have  se- 
parated flowers ;  Tofieldia^  t.  536 ;  and 
Colchicuniy  1. 133  and  1433. 

4i»  Tetragt/nia.  Peiiveria  alliaceaj  a  plant 
the  number  of  whose  stamens  is  not  very 
constant,  and  whose  specific  oame  is  sup- 
posed to  allude,  not  only  to  its  garlic  scent, 
but  also  to  the  caustic  humour  of  the  bo^ 
tanist  whom  it  commemorates. 

5.  Hejcag^nki.  An  order  in  Schreber  and 
Willdenow,  contains  fVendlandia  poputi^ 

2  £  2 
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folia  of  the  latter ;  with  Damasonium  of 
the  former,  a  genus  consisting  of  the  Lin- 
naean  Stratiotes  alismoidesy  Exot.  Bot. 
t.  15. 

^  Polt/gynia.  AUsma  only — EngL  Bot. 
t.  837,  775,  &c. 

Class  7.  Heptandria.  Stamens  7.  Orders 4. 

1.  Monogynia.  Trientalis,  EngL  Bot.  1. 15, 
a  favourite  plant  of  Linnaeus ;  and  Mscu^ 
lusy  the  Horse  Chesnut.  Several  genera 
are  removed  to  this  order  by  late  writers. 

2.  Digynia.  Limciimy  an  African  genus, 
only. 

3.  Tetragynia.  Sfirirrwr/w,  a  Virginian  plant. 
Aponogetoj}^  placed  here  by  Linnaeus,  is 
now  properly  removed  to  Dodccandria.  It 
is  an  East  Indian  and  Cape  aquatic  genus, 
bearing  above  the  water  wliite  fragrant 
flowers  in  a  peculiar  spike,  which  is  either 
solitarv  or  double. 

4.  Heptagynia.  Septus,  a  Cape  plant,  very 
nearly  akin  to  Crassula,  to  which  Thunberg 
refers  it.  If  its  character  in  Linnasus  be 
constant  with  respect  to  number,  it  is  very 
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remarkable,  having  the  calyx  in  7  deep 
segments,  7  petals,  7 '  germens,  and  con- 
sequently 7  capsules. 

Class  8.  Octandria.    Stamens  8 ^  Orders  4. 

1.  Monogyjiia.     A  very  various  and  rich  or- 
der, consisting  of  the  well-known  Tropao- 
lum  or  Nasturtium,  whose  original  Latin 
name,  given  from  the  flavour  of  the  plant; 
like  Garden  Cresses,  is   now  become  its 
English  one  in  every  body^s  mouth.     The. 
elegant  and  fanciful  Linncean  appellation, 
equivalent  to  a  trophy  plant ^  alludes  to  its 
use  for  decorating  bowers,    and   the  ^re- 
semblance  of  its  peltate  leaves  to  shields, 
as  well  as  of  its  flowers  to  golden  helmets, 
pierced  through  and  through,  and  stained 
with  blood.  See  Lm7i.  Hort.  Cliff.  143. — 
Epilohium,  EngL  Bot.  t.  838,   795,  &c., 
with  its  allies,  makes  a  beautiful  part  of  this 
order;  but  above  all  are  conspicuous  the 
favourite  Fuchsia^    the  chiefly  American 
genus   Vaccinium^  t.  456,  319>  &c. ;    the 
immense  and  most  elegant  genus  Erica ^ 
so  abundant  in  soutliern  Africa,  but  not 
Icnown   in  America ;    and  ,  the    fragrjmt 
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Daphne^  1. 1381 »  of  which  last  the  Lerant 
possesses  many  charming  species.  Acer^ 
the  Maple»  is  removed  hither  in  FL  Brit. 
from  the  2dd  class. 

2.  Digynia  has  a  few  plants,  but  little 
known ;  among  them  are  Galenia  qfricana^ 
and  Moehringia  muscosa. 

3.  Trigynia.  Polygonum^  t.  436, 509, 941, 
is  a  genus  whose  species  differ  in  the  num- 
ber of  their  stamens  and  styles,  and  yet 
none  can  be  more  natural.  Here  there- 
fore the  Linnsean  system  claims  our  indul- 
gence. PauHinia  and  Cardiospermum  are 
more  constant. 

4.  Tetragynia.  Here  we  find  the  curious 
Paris^  t.  7f  and  Adoxa^  t.  453.  Of  the 
former  I  have  lately  received  a  new  species, 
gathered  by  my  liberal  friend  Buchanan 
among  the  mountains  of  Nepal. 

Class  9-  En/iean^/na.  Stamens  9-  Orders  3. 

1.  MonogynitH  Of  this  the  precious  genus 
Laurus,  including  the  Cinnamon,  Bay, 
Sassafras,  Camphor,  and  many  other  noble 
plants^  is  an  example* 
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...  ,    4« 

%  Trigynia  has  only  Rheum^  the  Bhuharbt 
nearly  related  to  Rumex. 

S.  Hexagynia.  Butomus  umhellatuSy  Engl. 
Bot.  /.  651,  a  great  ornameiit  to  our  rivers 
and  pools. 

Class  10.     Decandria.     Stamens  10. 

Orders  5. 

■ 

1.  Monogynia.  A  numerous  and  fine  as- 
semblage, beginning  with  a  tribe  of  flowers 
more  or  less  correctly  papilionaceous  and 
leguminous,  which  difier  very  materially 
froi^  the  rest  of  that  natural  order  in  hav- 
ing ten  stout,  firm,  separate  stamens.  See 
Cassicj  Curt.  Mag.  t.  107,  633,  and 
Sophoray  1. 167 ;  also  Exot.  Bot.  t.  25— i- 
27j  and  Annals  of  Botany^  i;.  1.  501. 

The  Rnta^  Rue,  and  its  allies,  now  be- 
come very  numerous,  follow.  See  Tracts 
on  Nat.  Hist.  287.  DictamnuSj  vulgarly 
called  Fraxinella,  is  one  of  them.  Dionaa 
Muscipulaj  see  p.  174,  stands  in  this  arti- 
ficial order,  as  do  the  beautiful  Kalmia^ 
Rhododendron^  Andromeda^  Arbutus  and 
Pyrola^  Engl  Bot.  t.  213,  &c. 
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2.  Digynia.  SaxifragOy  remarkable  for  hav-s 
ing  the  germen  inferior,  half  inferior,  and 
superior,  in  different  species,  a  very  rare 
example,  See  Engl.  Bot.  t.  167,  440, 
663,  1009,  500,  501.  Dianthus,  the 
Pink  or  Carnation  tribe,  and  some  of  its 
very  distinct  natural  order,  CaryophyUea^ 
conclude  the  Decandria  Digynia. 

3.  *Trigynia.  ^The  CaryophyUea  are  here 
continued,  as  Cucubalus^  t.  1577 j  Silene^ 
t.  465y  1398,  Arenaria,  f.  189,512,  very 
prolific  and  intricate  genera  in  the  Levant 
Malpighia  and  Banisteria^  beautiful  plants 
of  the  Maple  family,  which  next  occur, 
have  no  affinity  to  the  foregoing. 

4.  Pentagynia.  Abounds  in  more  Caryo- 
phyllea,  ns  Lychnis^  t.  573,  and  Cerastiunij 
t.  789,  790.  Cotyledon^  t.  325,  Sedum, 
t.  1319,  and  Oxalis^  t.  762,  are  placed 
here.  Some  of  the  last  genus  have  the 
filaments  united  at  their  base,  and  there- 
fore should  belong  to  the  l6th  class, — an- 
other defect  in  the  artificial  system. 

5.  Decagynia.  Consists  of  only  Neurada^ 
Math  Phytolacca;  the  latter  aq  irregular 
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genus  as  to  stamens  and  styles,  which 
therefore  altbrd  good  marks  to  discriminate 
the  species. 

Class  11.  Dodecandria.  Stamens  12  to  19. 

Orders  6. 

1.  Monogynia.  A  rather  numerous  and  very 
various  order,  with  scarcely  any  natural  af- 
finity between  the  genera.  Some  of  them 
have  twelve,  others  fifteen  or  more  stamens, 
which  should  be  mentioned  in  their  cha- 

"  racters,  Asarum^  Engl.  Bot.  t.  1085,  and 
the  handsome  Lythrum  Salicaria^  t.  106l, 
also  the  American  Snow-drop-tree,  if a/e^ia, 
not  rare  in  our  gardens,  may  serve  as  ex- 
amples of  this  order.  StercuUa  is  very 
properly  removed  hither  from  Gynandria 
by  Schreber  and  Willdenow,  as  its  sta- 
mens are  not  inserted  above  the  germeo. 

g.  Digynia  consists  of  HeUocarpuSy  a  very 
rare  American  tree  with  a  singularly  firinged 
or  radiated  fruit ;  and  Agrimoniaj  EngL 
Bot.  t.  1335.  The  latter  might  as  well 
have  been  placed  in  the  next  class,  with 
wbich  it  agrees  in  natural  order, 
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S.  Trigynia  is  chiefly  occupied  by  Reseda^ 
the  Mignonette,  t.  320,  321,  and  Euphor- 
bioj  t.  256,  883,  &c.,  one  of  the  most 
well  defined  and  natural  genera,  of  which 
the  pufUceaj  Ic.  Pict.  t.  3»  is  a  splendid 
exotic  species. 

4.  Tetragynia^  in  Schrebcr  and  Willdenow^ 
consists  ofCaUigoHum^  a  genus  illustrated 
by  UHeritier  in  the  Transactions  of  Lmn. 
Society^  v.  I ;  and  AponogetoHj  already 
mentioned  p.  420. 

5.  Pentagynia  has  GlinuSy  an  insignificant 
genus ;  and  Blackwellia^  a  doubtful  one. 

€.  Dodecagynia  is  exemplified  in  Semper^ 
vivunij  die  Houselcek,  [Engl.  Bot.  1. 1320, 
whose  styles  vary  from  12  to  18  or  20, 
Sempervivum  sediforme^  J  acq.  Hort.  Vind. 
/•  81,  is  a  Sedum  with  a  superabundance 
of  parts  in  the  fructification.  Linnaeus 
confounded  it  with  S.  rupestre. 

Class  12.  Icosandria.  Stamens  20  or  more, 
inserted  into  the  Calyx.     Orders  3. 

1.  Monogynia  consists  of  fine  trees,  bearing 
for  the  most  part  stone  fruits,  as  the  Peach, 


Plum,  Cherry,  &c.,  though  the  leaves  and 

other  parts  are  bitter,  acrid,  and,  as  we 

have  already  mentioned,  sometimes  very 

dangerous,  owing   to  a  peculiar  essential 

oil,  kno>vn  by  its  bitter-almond   flavwir. 

See  specimens  of  this  family  in  Engl.  Hot. 

i.  1383, 706,  841,  842.    The  Myrtle  tribe 

is  another  natural   order,  comprehended 

chiefly  under  Icosandria  Monogynia^  a- 

bounding   in  a  fragrant  and   wholesome 

aromatic  oil.     These  are  plentiful  in  New 

Holland.     See  Ti\  of  Linn.  Soc.  v.  3-  255, 

also  Exot.  Bot.  t.  42,  59^  and  84.    Caryo^ 

phyllus  aromaticiis^  the  Clove,  should  on 

every  account  be  removed  hither. 

2,  Pentagynia.  In  this  order  it  is  most  con- 
venient to  include  such  plants  as  have 
from  two  to  five  styles,  and  occasionally, 
from  accidental  luxuriance  only,  one  or 
two  more.  An  example  of  it  is  the  very 
natural  femily  of  the  Pomacea^  as  Pyrus^ 
the  Apple,  Pear,  &c.  Engl.  Bot.  1. 179, 
350,  337;  and  Mespilus,  t.  1523,  Exot. 
Bot.  1. 18,  85.  In  this  family  some  spe- 
cies of  the  same  genus  have  five,  others 
three,  two,  or  only  one  style,  and  a  corre- 
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sponding  number  of  seeds.  Spircca^  nearly 
allied  to  it,  stands  here,  most  of  its  species 
having  five  styles,  though  some  have  a 
much  greater  number;  see  Engl.  Bot. 
t.  284,  960.  Mesembri/anthemwnj  a  vzst 
.  and  brilliant  exotic  genus,  of  a  succulent 
habit,  abounding  in  alkaline  salt,  and  a 
few  genera  naturally  allied  to  it,  make  up 
the  rest  of  the  order. 

3.  Folygynia.  An  entirely  natural  order  of 
genuine  Rosaceous  flowers,  except  possibly 
Calrjcanthus.  Here  we  find  Jiosa,  Engl. 
Bot.  t.  187,990—2;  Ruhm,  t.  826,827, 
716;  Fragaria,t.l524^;  Pofcntilla,t.S8y 
89,  862;  Torment  ilia,  f.  863, 864;  Gcum, 
1. 106;  Dnjas,  ^  451 ;  and  Comarum^ 
t.  172  :  all  elegant  plants,  agreeing  in  the 
astringent  qualities  of  their  roots,  bark  and 
foliage,  and  in  their  generally  eatable, 
always  innocent,  fruit.  The  vegetable 
kingdom  does  not  afford  a  more  satisfac- 
tory example  of  a  natural  order,  composed 
of  natural  genera,  than  this;  and  Linnaeus 
has  well  illustrated  it  in  the  Flora  Lajh 
ponica.  His  genus  TormentUla,  differing 
from  Potcntilla  in  number  of  petals  and 
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segments  of  the  calyx,  though  retained  by 
Jussieu,  may  perhaps  be  scarcely  distinct ; 
yet  there  is  a  difference  in   their  habit, 
which  has    induced   me   to   leave   it   for 
further  consideration.     Haller  upited  them 
both  with  Fragaria  and  Comarumj  wliich 
the  character  and  habit  of  the  latter  totally 
forbid,  and  Gtertner  has  welL  suggested  a 
mark  from  the  smoothness  of  the  seeds  in 
Fragaria^     (as    well    as    Comarum,)    to 
strengthen  that  of  its   pulpy    receptacle. 
Whatever  difficulties  may  attend  these  ge- 
nera, how  admirably  does  the  fruit  serve 
us  in  RosGy  Rubusj  Dryas  and  Geunif  to 
discriminate   those   whose  leaves,  flowers, 
.and  habit  all  stamp  them  as  distinct!  A 
student  cannot  do  better  than  to  study 
this  order  and   these  genera,  as  an  intro- 
duction to  the  knowledge  of  more  obscure 
ones;  and  the  beautiful  plants  which  cbm- 
pose  it,  mostly  familiar  to  every  body,  are 
easily  obtained. 

Class  13.    Folyandria.  Stamens  numerous, 
inserted  into  the  Receptacle.  Orders  7. 

1.  Moiiogijniap     The  genera  of  this  order  are 
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artificially    distributed  according   to  the 
namber  of  their  petals,  but  not  so  arranged 
in  the  body  of  the  system.     They  form  a 
numerous  and  various  assemblage  of  hand- 
some plants,  but  many  are  of  a  suspected 
quality.     Among  them  are  the  Poppy,  the 
Caper-shrub,  the  Sangmnaria  canadenmy 
Curh  Mag.  t.  162,    remarkable  for  its 
orange  juice,  like  our  Celandine^   Engl 
JBot.  i.  1581  ;   also  the  beautiful  genus 
Cistus  with  its    copious  but  short-lived 
flowers,  some  of  which  {Engl.  Bot.  /.1321) 
have  irritable  stamens ;  the  splendid  aqua- 
tic tribe  of  N^mpA^a,  &c.,  ^*159»  1^- 
But  the  precious  Nutmeg  and  the  Tea 
are  perhaps  erroneously  placed  here  bv 
Linnaeus,  as  well  as  the  Clove ;  while  on 
the  other  hand  Cleome  more  properly  be- 
longs to  this  part  of  the  system  than  to  the 
15th  Class. 

2.  Digynia  has  principally  the  Pacniaf 
/.  1513,  variable  in  number  of  pistils,  and 
Fothergilla  alnifolia^  an  American  shrub. 

3.  Trigynia.  Delphinium  the  Larkspur,  and 
Aconitum  the  Monk's  hood,  two  variable 
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and   uncertain   genera  as    to  number  of 
pistils. 

4.  Tetragynia.  Tetracera  ought,  by  its 
name,  to  have  constantly  four  pistils,  but 
the  rest  of  this  order  are  very  doubtfuL 
Caryocary  whose  large  rugged  woody  nuts 
contain  the  most  exquisite  kernel  ever 
brought  to  our  tables,  and  which  is  the 
same  plant  with  Gasrtner  s  and  Schrebcr  s 
RhizoboluSy  as  the  excellent  Willdenow 
rightly  judged,  is  not  certain  in  number ; 
and  still  less  the  Cimicifuga;  whilst 
Wahlbomia  is  probably  a  Tetracera  :  see 
Willdenow. 

5.  Pentagynia  contains  chiefly  Aquilegia 
the  Columbine,  and  Nigella — both  strictly 
allied  to  genera  in  the  third  order.  Reau-^ 
mtiria  indeed  is  here  well  placed.  Some 
JSigella  have  ten  styles. 

6.  Hexagynia  consists  of  StratiofeSy  Engl. 
Bot.  t.  379 ;  and  Braseniay  a  new  genus  of 
Sdireber's  with  which  I  am  not  acquainted. 

I  would   recommend  an  union  of  the 
last  five  orders,  for  the  name  reason  that 
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influenced  me  in  the  preceding  class.  They 
now  only  serve  to  keep  natural  genera 
asunder,  the  species  of  which  not  only 
differ  among  themselves  as  to  number  of 
pistils,  but  each  species  is  often  variable 
besides.  The  genera  are  so  few  that  no 
inconvenience  could  arise  on  that  account 
I  conceive  such  reforms,  founded  in  expe- 
rience not  in  theory,  serve  to  strengthen 
the  system,  by  greatly  facilitating  its  ap* 
plication  to  practice. 

7.  Poli/gi/nia.  All  order  for  the  most  part 
natural,  comprehending  some  fine  exotic 
trees,  as  Dilkniay  Exot.  Bot.  t.  2,  3,  92 
and  93  ;  Liriodendron^  the  Tulip-tree;  the 
noble  Magnolia^  Sec. ;  a  tribe  concerning 
whose  genera  our  periodical  writers  are 
falling  into  gr^at  mistakes.  To  tlicse  suc- 
ceed a  family  of  plants,  either  herbaceous 
or  climbing,  of  great  elegance,  but  of  acrid 
and  dangerous  qualities,  as  Anemone^  in  a 
single  state  the  most  lovely,  in  a  double 
one  the  most  splendid,  ornament  of  our 
parterres  in  the  spring;  Atragenc  and 
Clematis^  so  graceful  for  bowers ;  Thalic- 
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trmn^  Ado7iisj  RanuncuhiSj  Trollius^  HeU 
leborus  and  Calthoy  all  conspicuous  in  our 
gardens  or  meadows,  which,  with  a  few 
less  familiar,  close  this  class. 

Nothing  can  be  more  injudicious  than 
Uniting  these  two  last  classes,  as  some  in- 
experienced authors  have  done.  They  are  , 
immutably  distinct  in  nature  and  charac- 
ters, whether  we  call  the  part  which  imme- 
diately bears  the  stamens  in  the  Icosaudria 
a  calyx,  with  most  botanists,  or  a  recep- 
tacle, M'ith  Mr.  Salisbury  in  the  8th  voL 
of  the  Linniean  Society's  Transactions, 
where,  among  many  things  which  I  wish 
had  been  omitted,  are  some  good  remarks 
concerning  the  distinction  between  calyx 
and  corolla.  This  the  writer  in  question 
considers  as  decided  in  doubtful  cases  by 
the  latter  sometimes  bearins;  the  stamens, 
which  the  former,  in  his  opinion,  never 
really  does. 

Class  14.  Didynamid.  Stamens  2  long  and 
2  short.  Orders  2,  each  on  the  whole 
very  natural. 

1.  Gf/mfiospermia.     Seeds  naked,  iij  the  bo t- 

2  P 
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torn  of  the  calyx,  4,  except  in  PhrymOf 
Mbich  has  a  solitary  seed. — Corolla  inono- 
petalous  and  irregular,  a  little  inflated  at 
the  base,  and  holding  honey,  without  any 
particular  nectary.  Stamens  in  2  pairsi 
incurved,  with  the  style  between  them,  so 
that  the  impregnation  rarely  fedls.  The 
plants  of  this  order  are  mostly  aromatic, 
and  none,  I  believe,  poisonous.  The  calyx 
is  either  in  5  nearly  equal  segments,  or  2- 
lipped.  Most  of  the  genera  afford  excel- 
.  knt  essential  characters,  taken  frcquendy 
from  the  corolla,  or.  from  some  other  part. 
Thus,  Perilla  has  2  styles,  of  which  it  is 
an  unique  example  in  this  class. 

Mentha  a  corolla  whose  segments  are 
nearly  equal,  and  spreading  stamens.  I^igL 
Bot.t.UGS. 

Lavandula  the  Lavender,  and  Jfei^ 
tringiay  Tracts  on  Natural  History^  277? 
t.  3,  have  a  corolla  resuphiata^  reversed 
or  laid  on  its  back. 

Teucrium  a  deeply  divided  upper  lip^ 
allowing  the  stamens  and  style  to  project 
between  its  lobes.     Engh  Bof.  t.  680. 

Ajuga  scarcely  any  upper  lip  at  alK 
t.  77  and  489- 
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Lamium  has  the  mouth  toothed  on  each 
side,  t.  768. 

Frunellay  t.  9^1,  has  forked  filaments; 
Cleonia  4  stigmas;  Prasium  a  pulpy  coat 
to  its  seeds.  These  instances  will  suffice 
as  clear  examples  of  natural  genera,  di- 
stinguished by  an  essential  technical  cha-r 
racter,  in  a  most  natural  order. 

51.  Afigiospermia.  Seeds  in  a  capsule,  and 
generally  very  numerous. — The  plants  of 
this  Order  liavc  the  greatest  possible  affinity 
with  some  families  in  Fentandria  Monogy^ 
nia.  Some  species  even '  vary  from  one 
class  to  the  other,  as  Bignonia  radicans^ 
Curt.  Mas',  t.  485,  and  yLntirvhinum 
Linaria,  Engl.  Bot.  t.  658,  260,  in  which 
the  irregular  corolla  becomes  regular,  and 
the  4  unequal  stamens  are  changed  to  5 
equal  ones ;  nor  does  this  depend,  as  has 
been  asserted,  on  the  action  of  any  extrane- 
ous pollen  upon  the  stigmas  of  the  parent 
plant,  neither  are  the  seeds  always  abortive- 
No  method  of  arrangement,  natural  or  ar- 
tificial, could  provide  against  such  ano- 
malies as  these,  and  therefore  imperfections 
must  be  expected  in  every  system. 

2  f2 
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Class  15.  Tdradynamia.  Stamens  4  long 
and  2  short.  Orders  2,  perfectly  natUTa>l. 
Flowers  cruciform. 

1.  Silictdosa.  Fruit  a  roundish  pod,  or  pouch. 
In  some  genera  it  is  entire,  as  DrahOj 
E?igL  Bol.  t.  585,  and  the  Honesty  or 
Satin  flower  Lujiaria :  in  others  notched^ 
as  Thiaspiy  t.  l659j  and  Ibcrisy  t.  52; 
which  kibt  genus  is  unique  in  its  natural 
order  in  having  unequal  petals.  CrambCr 
/.924;  Isatisj  t.QJ;  und  BuniaSy  t.  231; 
certainly  belong  to  this  Order,  tliough 
placed  by  Linmeus  in  tlie  next- 

2.  Siiiqitosa.  Fruit  a  very  long  pod.  Some^ 
genera  have  a  cali/x  clausus^  its  Icaves^ 
slightly  cohering  by  their  sides,  as  Hapha^ 
ntiSy  t.  856  ;  Cliciranthus^  t.  462  ;  lies- 
perh^  t.  731  ;  Brassica^  t.  637,  &c. 
Others  have  a  spreading  or  gaping  calyx, 
as  Cardarinue^  t.  1000;  Sisi/mbria??^^  /.855; ' 
and  especially  SinapiSy  t.  969  and  1. 1677- 

Cltome  is  a  very  irregular  genus,  allied 
in  habit,  and  even  in  the  number  of  sta- 
mens of  several  species,  to  the  Volyandria 
Monogynicu  Its  fruit,  moreover,  is  a  cap- 
sule of  one  cell,  not  the  Pcal  two-ccUcd 
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pod  of  this  Order.  Most  of  its  species  are 
foetid  and  very  poisonous,  M'hereas  scarcely 
any  plants  properly  belonging  to  this  Class 
are  remarkably  noxious,  for  I  have  great 
<loubts  concerning  the  disease  called  JRflf- 
phaniUj  attributed  by  Linnieus  to  the  seeds 
•of  RapfiGJius  liaphanistrtnn. 

The  Cruciform  plants  are  vulgarly  called 
aatiscorbutic,  and  supposed  to  be  of  an 
alkalescent  nature.  Their  essential  oil, 
which  is  generally  obtainable  in  very  small 
quantities  by  distillation,  smells  like  vola- 
tile alkali,  and  is  of  a  very  acrid  quality. 
Hence  the  fcctid  scent  of  water  in  which 
cabbages,  or  other  plants  of  tliis  tribe, 
have  been  boiled. 

Class  16.  Monadelphia.  Stamens  united 
by  their  filaments  into  one  tube.  Orders  8, 
distinguished  by  the  number  of  their  sta- 
mens. 

1.  Triandria  is  exemplified  hy  Sisyrinchium^ 
Ic.  Pict.  t.  9,  and  Fcrrarin^  Curt.  Mag. 
1. 144,  533,  both  erroneously  placed  by 
Linna?!as  in  Gijnandria.  Also  the  singular 
Capo  plant  Aphyteia^  consisting  of  a  large 
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flower  and  succulent  fruit,  springing  inw 
mediately  from  the  root,  without  stem  or 
leaves.  On  this  plant  Linnaeus  published 
a  dissertation  in  177^*  Tamarinaus  has 
lately  beqn  removed  hither  from  the  third 
Cl^s,  perhaps  justly. 

2.  Tentandria.  Erodium^  Engl.  Bot.  t.  902, 
separated,  with  great  propriety,  from  Ge- 
ranium  by  L'Heritier;  Hermannia^  a 
pretty  Cape  genus,  Curt.  Mag.  U  307 ; 
and  a  few  other  plants,  more  or  less  akin 
to  the  Mallow  tribe,  compose  this  Order ; 
to  which  also  strictly  belong  some  species 
of  Linuniy  Geranium^  &c.  Pamjloraf 
removed  from  Gynandria^  belongs  most 
unquestionably  to  Fentandria  Trigynia^ 
and  by  no  means  to  this  Class, 

3.  Heptandria  consists  only  of  Pelargonium 
of  L'Heritier,  an  excellent  genus,  comprn 
sing  most  of  the  Cape  Geraniunis,  and 
marked  by  its  irregular  flower,  7  stamenSj 
and  tubular  nectary. 

4t  Qctandria  contains  Mtonia^  Curt.  Mpg. 
t.  173,  named  in  honour  of  the  excellent 
and  universally  respected   author  of  tha 
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Hartus  Kewensis.  Pistia  i»,  I  believe  jusdy, 
placed  here  hy  Schreber  and  Willdenow, 

5.  Decandria.  Geranium^  proprely  so  called, 
Engl.  Bot.  t.  404,  405,  272,  &c.,  is  th^ 
prijicipal  genus  here.  The  late  Professor 
Cavanilles,  however^  in  his  Dmertationts 
hot  a  niece  ^  referred  to  this  Order  a  vast 
number  of  genera,  aever  before  suspected 
to  belong  to  it,  as  Bamiisteriaj  Malpig/iia^ 
Turraa^  Melia^  &c.,  on  account  of  some 
fancied  unio6  of  their  filaments,  perhaps 
tlirough  the  medium  of  a  tubular  nectary  ; 
which  principle  is  absolutely  inadmissible ; 
for  we  might  just  as  well  refer  to  Moua^ 
delphia  every  plant  \v4iose  filaments  are 
connected  by  insertion  into  a  tubular  co- 
rolla. Some  species  of  Oralis,  see  p.  424, 
belong  to  this  Order;  as  do  several  pa- 
pilionaceous genera,  of  which  we  shall 
$peak  under  the  next  Class, 

6.  Endecaiidria  contains  only  the  splendid 
South-American  genus  Brozcriea^  the  num- 
"ber  of  whose  stamens  js  different  in  differ- 
ent species, 

7*  Dodecandria^  Stamens  mostly  1 5,  i»  com- 
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posed  of  some  fine  plants  allied  to  the 
Mallows,  as  Fterospermum,  t.  620,  Fen- 
tapelts^  ^c. 

8.  Tolyandria^  a  very  numerous  and  magr 
nificent  Order,    compri.ses,    among  other 
things,  the  true  Cobin^nifcrte  or  Malvacea^ 
as  Malva,  Engl.  Hot.  t.  07l,  754,  Althtca^ 
1. 147,  Hibiscus,  Spicil,  Bot.  t.  8,  Gossi/r 
piurjij  the  Gotton-troe,  Alcea  the  Holly- 
hock, &c.     Stately  and  beautiful  plants  of 
this   Order,   though   not  Malvacccr,    are 
Carolinea,  whose  angular  seeds  are  sold  in 
pur  shops    by  the  name  of  Brasil  nuts; 
Gustavia,  named  after  the  late  King  of 
Sweden,  a  great  patron  of  botany  and  of 
Linnaeus;    Camellia^    Curt.  Mag.  t.  42, 
whose  splendid  varieties  have  of  late  be- 
come favourites  with  collectors ;   Stuartia^ 
Exot.  Bot.  t.  110;  and  Barringtonia,  the 
original  Commersonia,  Sonnerat.  Toy.  d  la 
Nouv.  Guinee,  t.  8,  9- 

Class  17-  Diadelphia.  Stamens  united  hy 
their  filaments  into  2  parcels,  both  some- 
times cohering  at  the  base.  Orders  4» 
distinguished  by  the  number  of  their  Sla- 
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mens. — Flowers  almost   universally  papif 
lionaceous. 

I,  Tentandria.  The  only  genus  iij  this  Or-r 
der  is  Monnitriay  Lamarck ,  t.  5^^  a  rare 
little  South  American  plant,  whose  natural 
order  is  uncertain.  It  has  a  ringent  co-» 
rolla,  ternate  leaves,  a  simple  bristly  pu-f 
bescence,  and  is  besprinkled  with  resinous 
dots. 

3.  llexandria,     Saraca^  in  this  Order,  is  as 
little  known  as  the  Monukria^  except  that 
it  undoubtedly  belongs  to  the  leguminous 
family.     It  seems  most  allied  to  Brozcmea, 
Jonesia,  Afzelia^  &c,     Fumaria^  ilic  only 
genus  besides,  is  remarkable  for  the  great 
variety  of  forms  in  its  seed-vessel,  whence 
botanists  who  make  genera  from  technical 
characters,  without  regard  to  natural  priiH 
ciplcs,    have   injudiciously  subdivided  it. 
See  Engl  Bot.  t.  588—590,943,  U;  1. 

3.  Octandvia.  Polygala,  t.  765  is  tlie  prin- 
cipal genus  here.  America  and  the  Cape 
of  Good  Hope  abound  in  beautiful  speciesi 
of  it,  and  New  Holland  affords  some  new 
genera,  long  confounded  with  this.     Dal^f 
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hergia  is  perhaps  as  well  placed  in  the  next 

Order. 

4.  Decandria  is  by  far  the  most  numerous, 
as  well  as  natural,  Order  of  this  Class, 
consequently  the  genera  are  difficult  to 
characterize.  They  compose  the  family  of 
proper  Papilianace^e  or  LeguminoscSy  the 
Pea,  Vetch,  Broom,  &c.  Their  stamens 
are  most  usually  9  in  one  set,  with  a  single 
one  separate. 

The  genera  are  aiTanged  in  sections  rt- 
riously  characterized* 

*  Stamens  all  united^  that  is,  all  in  one 
set.  The  plants  of  this  section  are  really  not 
diadelphous  but  monadelphoits.  See  Spartium^ 
Engl.  Bot.  t.  13S9-  Some  of  them,  as  Lu^ 
pinuSy  and  f7/c\r,  t.  742,  743,  have  indeed 
the  tenth  stamen  evidently  distinguished  frgm 
the  rest,  though  incorporated  with  them  by 
its  lower  part.  Others  have  a  longitudinal 
slit  in  the  upper  side  of  the  tube,  or  tlie  latr 
ter  easily  separates  there,  as  Ononis,  t.  682, 
without  any  indication  of  a  separate  stamen. 
Here  therefore  the  Linnaean  System  swer\-es 
from  its  strict  artificial  laws,  in  compliajic« 
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with  the  decisive  natural  character  which 
marks  the  plants  in  question.  We  easily  per- 
ceive that  character,  and  have  only  to  ascer- 
tain whether  any  papilionaceous  plant  we  may 
have  to  examine  has  10  stamens,  all  alike  se- 
parate and  distinct,  in  which  case  it  belongs 
to  the  10th  Class,  or  whether  they  are  in  any 
way  combined,  which  refers  it  to  the  17th. 

**  Stigma  downy ^  without  the , character 
of  the  preceding  section,  for  this  and  all  the 
following  are  truly  diadelphous.  Very  nice, 
but  accurate,  marks  distinguish  the  genera, 
which  are  sufficiently  natural.  The  style 
and  stigma  afford  the  discriminative  charac'- 
teristics  of  Orobus^  t.  1153  ;  Fhxmiy  t.  1046; 
LathijrHS,  f.  670, 1108;  Vicia,  t.  334, 48 1 — 
483 ;  and  no  less  decisively  in  I'lnuim,  t.  970, 
1223,  which  last  genus,  notwithstanding  the 
remark  in  Jussieu  360,  **  stigma  non  barha'^ 
tunij'  (taken  probably  from  no  genuine  spe-» 
cies,)  most  evidently  belongs  to  this  section, 
as  was  first  remarked  in  the  Flora  Britannica ; 
and  it  is  clearly  distinguished  from  all  the 
other  genera  of  the  section  by  th^  capitatt 
$tigma  hairy  all  over ;  nor  i^  any  genus  in 
the?  whole  Class  more  natural,  when  the  hi^i 
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therto  mistaken  species  are  removed  to  their 
proper  places.     See  FL  Brit. 

***  Legume  imperfectli)  divided  into  t:co 
cellsj  always,  as  ia  all  the  following,  without 
the  character  of  the  prececlh)i]5  sections.  Th& 
is  composed  of  the  singular  Bisernila^  known 
by  its  doubly  serrated  fruit,  of  which  there 
is  oiily  one  species ;  the  Vhaca^  Jacq.  Ic, 
Jlar.  t.  151;  and  the  vast  jijenus  of  Astra- 
g(ilu.<^  Engl.  Bot.  t.  274,  &c.,  lately  illus- 
trated in  a  splendid  work  by  an  able  French 
botanist,  Decandollo. 

****  TjCgume  uith  scarcclif  more  than  one 
seed.  Of  this  I\soralea^  Curt.  Mag.  t.  66.5; 
the  curious  Sti/Iosauthes  of  Swartz;  the  Hallia 
of  Thunberg  ;  and  our  own  TrifoUumj  Etigh 
Bot.  t.  1770,  1048—1050,  are  examples. 
The  last  genus,  one  of  the  .most  natural  as 
to  habit  and  qualities,  is  extremely  untracta- 
ble  with  respect  to  botanical  characters.  Some 
species,  /,  1047,  1340,  17 69,  have  many 
seeds  in  each  pod ;  some  have  not  even  the 
capitate  inflorescence  made  a  part  of  the  ge- 
neric definition.  The  dithculty  is  lessened  by 
it^stablishiug  Mclilofus  as  a  genus,  with  Jus- 
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sietr:  but  the  whole  requires  to  be  uell  re- 
considered ;  for,  if  possible,  so  great  a  laxity 
of  definition,  with  such  glaring  exceptions, 
should  not  disgrace  any  system. 

*****  Legume  composed  of  single-vahed 
Jointsy  which  arc  rarelij  solitary.  Hcdijsa^ 
rumy  t.  96,  is  the  most  important  genus  of 
this  section,  and  is  known  by  its  obtuse  err 
rectangular  kee'l.  Hippocrepis,  t.Sl;  Orni^^ 
ihopiiSj  L  369  i  and  Scorpiurus^  known  m 
gardens  by  the  imme  of  Caterpillar,  from  its 
worm-like  ]X)d,  are  further  examples.  Smithia^ 
Ait.  Hort.  Kezc\  t.  13,  isr  remarkable  for 
having  the  joints  of  tl^e  legume  connected  by 
means  of  the  style,  as  by  a  thread  ;  the  sta- 
mens in  2  equal  divisions,  with  5  anthers  to^ 
each ;  and  a  two-lipped  calyx,  lltdymrum 
vcspcrfilioms,  J  acq.  Ic.  Rar.  t.  a66Vin  some 
points  approaches  this  genus,  ami  more  cc^r-' 
tain  species  are  possibly  latent  among  tho 
numerous  uiis(»ttled  papilionaceous  plantji  of 
India. 

«*^.7f **  /.e.^T/we  of  one  cell,  zclth  severctt 
^eeds.  To-  this  belono;  die  <'emi.s  MeUiotus^ 
ia'separated  from  Tri folium  ;  the  ludigofera^ 
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several  spfecies  of  which  are  so  valuable  fof 
dyeing  bluej  thfc  handsome  Ttobiniui.  Cnrt^ 
Mag.  t.  311;  Cytisus,  t.  I76,  &c.;  atfd  Cfi- 
toria*i  Ins.  of  Gcorgiuj  /.  18:  also  LotySf 
Engl.  Bot.  t.  925,  and  Medicago^  t.  I6I6'; 
which  last  is  justly  transferred  by  Willdenow 
from  the  foregoing  section  to  this* 

Papilionaceous  plants  are  rarely  noxious  to 
the  larger  tribes  of  animals,  though  Some 
species  of  Galcga  intoxicate  fish.  The  seeds 
of  Cy  thus  Laburnum  have  of  late  been  found 
violently  emetic,  arid  those  of  Lathy rus  so* 
thus  have  been  supposed  at  Florence  to  soften 
the  bones,  and  cause  death  ;  we  know  of  no 
otber  similar  instances  in  this  Class,  which  is 
one  of  the  most  abundant  in  valuable  escu- 
lent plants.  The  negroes  have  a  notion  that 
the  beautiful  little  scarlet  and  black  seeds  of 
Abrus  precatoriusj  so  frequently  used  for 
necklaces,  are  extremely  poisonous,  insomuch 
that  half  of  one  is  sufficient  to  kill  a  man. 
This  is  totally  incredible.  Linnaeus  however 
Tusserts  rather  too  absolutely,  that  "  among 
all  the  leguminous  or  papilionaceous  tribe 
there  is  no  deleterious  plant  to  be  found." 

*  From  xXttcv,  to  close  or  shut  up,  in  allusion  to  the 
iituation  of  the  wivigs  and  keel* 
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Class  18.  Tolyadelphia.  Stamens  united 
by  their  filaments  into  more  than  2  parcels. 
Orders  3,  distinguished  by  the  number  or 
insertion  of  their  stamens,  which  last  par-> 
ticuiar  Linnaeus  here  overlooked. 

No  part  of  the  Linnsean  system  has  been 
less  accurately  defined  or  understood  than 
the  Orders  of  the  18th  Class.  Willdenow, 
aware  of  this,  hats  made  some  improve- 
ments, but  they  appeair  to  me  not  sdflS-^ 
cient,  and  I  venture  to  propose  the  follow* 
ing  arrangement. 


1.  Dodecandria.  Stamens,  or  rather  Anthers, 
from  12  to  20,  or  25,  their  filaments  un- 
connected with  the  calyx.  Of  this  the  first 
example  that  presents  itself  is  Thcobroma^ 
the  Chocolate  tree,  Mcrian.  Siirin.  t.  26, 
63,  Lamarck  Encych  t.  (}"do.  The  flowers 
have  not  been  seen  fresli  in  Europe,  and 
we  only  know  them  from  drawings  made 
in  the  West  Indies,  one  of  which,  preserved 
in  the  Linnaean  ^rbarium,  is  my  authority 
for  the  following  descriptions.  The  fila- 
ments are  inserted  between  the  long  taper- 
ing,, segments  of  a  5-cleft  nectary,  on  its 
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outsir]e,  and  each  bears  at  its  sumiiiit  4 
sessile,  obtuse,  spreading  anthers.  Aublet'j 
figure  of  this  genus,  which  Schreber  and 
Willdenow  seem  to  have  followed,  repre- 
sents but  2*  The  fruit  is  perhaps  most 
properly  a  berry  with  a  hard  coat,  vhose 
seed.'^,  when  roasted,  make  chocolate^ 
liuhroma  of  Schreber,  Guuzinna  Lamarcki 
t.  637,  confounded  by  Lmneeus  with  thd 
preceding  genus,  has  similar  filaments,  but 
each  bears  5  anthers ;  Jussieu  and  Cava- 
tiilbs  .<ay  3.  The  fruit  is  a  woody  capsule, 
with  10  rows  of  perforations.  Abroma^ 
Jacrj.  llort.  Vind*  v.  3.  M .  Miller  Illiistn 
t.  6V3,  has  5  parcels  of  anthers,  nearly 
sessile  on  the  outside  of  the  nectary,  be- 
tween  its  obtuse,  reflexed,  notched  lobes- 
It  is  difficult  to  .say  how  many  anthers 
com{K)se  each  parcel,  for  the  different  ac- 
counts on  rc(  ord  are  totally  irreconcileable. 
We  have  found  3 ;  the  drawing  sent  to 
Linnaeus  represents  tJ;  and  Miller  has  a 
much  greater  number.  Perhaps  thoy  may 
tary.  In  this  uncertainty  t;he  genns  in 
question  is  best  placed  with  its  natural  al- 
lies in  this  order,  with  a  reference  to  it  in 
italics  at  the  end  of  Folt/adelphia  Polf/an- 
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*dria.     Its  fruit  is  a  membranous  winged 
capsule,  opening  at  the  top.     Monsonia^ 
Curt.  Mag.  t.  73,  Lamarck^  t.  638,  re- 
moved  by  Schreber    and  Willdenow   to 
Monadelphia^  rather^  I  think,  belongs  to 
this  class  where  Linnaeus  placed  it.     The 
5  filaments,  bearing  each  3  long-stalked 
anthers,  are  merely  inserted  into  a  short 
membranous  cup,  or  nectary,  for  so  the 
analogy  of  the  3  preceding  genera  induces 
us  to  call  it ;  and  if  we  refer  Monsonia  to 
Monadelphia^  we  fall  into  the  error  of  Ca- 
vanilles  mentioned  p.  439*    Lastly,  Citrus^ 
the  Orange,  Lemon,  &c.,  Lamarck^  t.  639, 
most  unquestionably  belongs  to  this  Order. 
Its  stamens  are  about  19  or  20,  combined 
variously  and  unequally  in  several  distinct 
parcels;  but  those  parcels  are  inserted  into 
a  proper  receptacle,  by  no  means  into  the 
calyx,  as  the  character  of  the  Class  Icosaii" 

,  dria  indispensably  requires.  Even  tlie 
number  of  the  anthers  of  Citrus  accords 
better  with  most  plants  in  Dodecandria 
than  in  Icosandria^  notwithstanding  the 
title  of  the  latter. 

2.  Icosandria.      Stamens   numerous,     their 

2     Or 
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filaments  inserted  (In  several  parcels)  into 
the  calyx.-— To  this  Order  Professor  Will- 
denow  properly  refers  Melaleuca^  Exot. 
Bot  t.  34 — 36,  55,  5Q^  which  had  previ- 
ously stood  in  Poltfandria^  botanists  hav- 
ing only  considered  number  and  not  tw- 
sertion  in  tho  Orders  of  Polyadtlphiaj 
v^hence  a  double  mistake  has  arisen,  con- 
cerning Citrus  on  the  one  hand,  and  Me^ 
lahuca  on  the  other. 

3*  Folyandria.  Stamens  v^ry  numerous,  un- 
connected with  the  calyx.  This  Order 
consists  of  several  genera.  The  most  re- 
markable is  Hypericum^  Engl.  Bot.  1. 109, 
1225 — I227>&c.,  whose  stamensare  united 
into  3  or  5  parcels,  corresponding  with  the 
number  of  its  styles.  Munchhausia  is  a 
Lagerstromiaj  nor  does  it  appear  to  be 
polyadelphous  at  all.  Linnaeus  seems  to 
have  intended  bringing  Tkea  into  this 
Order. 

Class  19-    Syngenesia.   Anthers  united  into 
a  tube.  Flowers  compound.  Orders  5. 

This  being  truly  a  natural  Class,  its  Or- 
ders are  most  of  them  equally  so,  though 
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.flOme   are  liable  to  exceptions,  as  will  pre- 
iently  be  explained. 

1.  Polygamia  (Bqualis.  In  this  each  floret, 
taken  separately,  is  perfect  or  united,  be- 
ing furnished  with  its  own  perfect  stamens 
and  pistil,  and  capable  of  bringing  its  seed 
to  maturity  without  the  assistance  of  any 
other  floret.  The  Order  consists  of  3  sec- 
tions. 

*  Florets  all  ligulatCj  or  strap-shaped^ 
called  by  Tournefort  semiflosculous.  These 
flowers  are  generally  yellow,  sometimes  blue, 
very  rarely  reddish.  They  expand  in  a  morn- 
ing, and  close  towards  noon  or  in  cloudy 
weather.  Their  herbage  is  commonly  milky 
and  bitter.  Leontodon^  Engl.  Bot.  t.  510; 
Tragopogofij  t.  434, 638 ;  liter  actum  j  t.  349, 
&c.;  and  Cichorium^  t.  539)  exemplify  this 
very  natural  section. 

**  Flowers  globose j  generally  uniform  and 
regular^  their  florets  all  tubular  j  5-cleftj  and 
spreading.  CarduuSj  t.  107,  675,  973 — 
976;  Onopordumj  t.  911  i  and  Arctium:^ 
t.  1228,  well  exemplify  this.  Carlina^  1. 1144, 

2g3 
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does  not  so  exactly  agree  with  the  above  dd- 
finition,  having  a  flat  disk ;  but  its  affinity 
to  the  other  genera  is  indubitable.  Its  flat- 
tened disk  and  radiating  coloured  calyx  seem 
contrived  to  imitate  the  radiated  flowers  of 
the  following  Order. 

***  Flowers  discoid^  their  florets  all  tu^ 
hidar^  regular  J  crowded  and  paralleU  form^ 
trig  a  surface  nearly  flat,  or  exactly  conical 
Their  colour  is  most  generally  yellow,  in  some 
cases  pink.  Santolinaj  t.  141 ;  and  BideiUj 
t.  1113,  1114,  are  genuine  examples  of  this 
section :  Eupatorium^  t.  428,  and  tlie  exotic 
Stahelina^  Dicks.  Dr.  PL  13,  approach  to 
the  preceding  one.  There  is  however  the 
most  absolute  difference  between  these  two 
sections,  collectively,  and  the  first;  while,  on 
the  other  hand,  they  have  considerable  afr 
finity  with  some  of  the  following  Orders,  as 
will  be  hereafter  explained. 

2.  Foljigamia  superflua.  Florets  of  the  disk 
perfect  or  united ;  those  of  the  margin 
furnished  with  pistils  only  ;  but  all  pro- 
ducing perfect  bced. 
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*  Discoid^  the  florets  of  the  margin  being 
obsolete  or  inconspicuous,  from  the  smallness 
or  pecuUar  form  of  the  corolla ;  ^as  Arfemimii 
Engl:  Bot.  t.  338,  978,  1S30;  Tanacetum^ 
i.  1229 ;  Conyza^  1. 1195  ;  and  GnaphaUum^ 
U  267 i  1157 •  In  the  last  the  marginal  flo« 
rets  are  mostly  5-cleft  and  tubular  hke  the 
rest,  only  wanting  stamens.  Caution  is  rc- 
qubke  to  detect  tlie  difference  between  thii 
section  and  the  preceding  Order* 

»  • 

**  LigulatCj  Q'Upped^  of  which  Perdicium^ 
a  rare  exotic  genus,  is  the  only  instance. 

***  Jladianty  the  marginal  florets  ligulate, 
forming  spreading  conspicuous  rays ;  as  Be/- 
Us  the  Daisy,  t.  424;  Aster^  t.  87^  a  very 
numerous  genus  in  America;  Chrysanthemum^ 
f.  6()1,  540;  Inula^  t.  1546,  &c.  This  sec- 
tion seems,  at  first  sight,  a  combination  of 
the  first  and  third  sections  of  the  former  Or- 
der, but  this  is  chiefly  in  the  form  of  its  co- 
rollas. It  is  rather  an  approach  of  that  third 
section  towards  what  is  equivalent  to  becom- 
ing double  in  other  tribes.  Accordingly,  the 
Chamomile,  Anthemis  ilobilisyi.  980 ;  Chry^ 
santhemum    Leucanthtmum^  t.    601 ;    and 
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some  others,  occasionally  have  their 
disk  changed  to  ligulate  white  florets,  desA* 
tute  of  stamens,  and  consequently  abortive. 
Such  are  actually  called  double  flowers  in  thii 
Class,  and  very  properly.  Many  exotic  spe« 
cies  so  circumstanced  are  met  with  in  gardens, 
A  few  very  strange  anomalies  occur  in  this 
section,  bs  already  mentioned,  p.  506,  one 
Sigesbeckia  having  but  3  stamens,  instead  of 
5,  the  otherwise  universal  number  in  the 
Class ;  and  Tussitago  hybrida^  t.  430,  as  well 
as  paradoxa  of  Retzius,  having  distinct  an- 
thers. Nature  therefore,  even  in  this  most 
natural  Class,  is  not  quite  without  exceptions. 

5.  Poh/gamia  frustranea^  Florets  of  the 
disk,  as  in  the  preceding,  perfect  or  united ; 
those  of  the  margin  neuter,  or  destitute  of 
pistils  as  well  as  of  stamens;  only  some 
few  genera  having  the  rudiments  of  pistils 
in  their  radiant  florets, 

This  Order  is,  still  more  evidently  than 
the  last,  analogous  to  double  flowers  of 
other  Classes.  Accordingly,  Coreopsis  i| 
the  very  same  genus  as  BidenSf  only  fur* 
nished  with  unproductive  radiant  florets. 
C.  bidens  of  Linnaeus  is  the  same  species 


as  his  B.  cemua;  C  cormata  is  his  JB. 
frondosa ;  and  C.  lettcantha^  B.  pilosa. 
Some  species  of  Coreopsis  indeed  have 
never  been  found  without  rays.  Linnssus 
expresses  his  difiiculties  on  this  subject  in 
Phil.  Bat  sect.  2099  but  seems  inclined 
to  unite  the  two  genera.  A  similar  am- 
biguity occurs  between  Gorteria  and 
Atractylis^  Relhania  (of  the  last  Order) 
and  Athanasiay  and  in  some  degree  be- 
tween Centaureuj  Engl.  Bot.  t.  278,  I678, 
5Q^  &c,,  and  Cardans^  or  Serratula ;  only 
the  scales  of  the  calyx  of  Centaurea  ge- 
nerally keep  that  genus  distinct. 

I  should  bq  much  inclined  to  abolish 
this  Order.  Those  of  its  genera  which 
have  rudiments  of  pistils  in  their  radiant 
florets,  as  Rudbeckia  and  Helianthus^ 
would  very  commodiously  range  with  their 
near  relations  in  Polygamia  superjlua^  nor 
are  we  sure  that  such  radiant  florets  are  in 
all  circumstances  abortive,  neither  can  a 
student  often  know  whether  they  are  so 
or  not.  It  does  not  follow,  from  what  has 
just  been  observed,  that  the  presence  of 
radiant  florets,  whether  abortive  or  not, 
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This  is  one  of  those  Classes  abolished  bj 
the  celebrated  Thunberg,  and  by  several  less 
intelligent  writers  who  have  followed  him. 
The  i*easons  which  led  to  this  meaflure  appear 
to  have  been  that  Linnaeus  has  erroneously 
placed  in  Gynandria  several  plants  which 
have  not  the  requisite  character ;  hence  that 
character  itself  has  been  judged  ambiguous, 
or  not  founded  in  nature,  and  the  system  has 
been  supposed  to  be  simplified  by  overlooking 
it.  This  appears  to  me  a  great  mistake.  The 
character  of  the  Class,  taken  as  above,  is  as 
evident,  constant  and  genuine  as  that  of  any 
other  in  the  system.  No  doubt  can  arise,  if 
we  be  careful  to  observe  that  the  stamens 
actually  grow  out  of  the  germen  or  style,  and 
not  merely  out  of  any  part  that  supports  the 
germen ;  as  will  appear  by  examples. 

1.  Monandria.  Stamen,  or  sessile  Anther, 
1  only.  This  contains  all  the  beautiful  and 
curious  natural  Ikmily  of  the  Orckidea^  or 
Orchis  tribe,  except  only  Cypripedium^ 
which  belongs  to  the  next  Order.  I  am 
induced  to  consider  the  bulk  of  this  familv 
fis  mo7iandrousj  upon  a  cfireftil  review  of 


Professor  Swarts's  representation  of   the 
subject,  in  his  excellent  treatise,  just  come 
to  my  hands  in  English.    See  Tracts  rela- 
tive to  Botani/  translated  from  different 
LoMguages  (by  Mr.  Konig),  piinted  for 
PhilJ^  unrl  Fardon,  1805.    I  have  aU 
ready^  p*  ST^y   mentioned  the  glutinous 
nature  of  the  pollen  of  these  plants.     This 
forms  yellow  elastic  masses,  often  stalked, 
in  each  cell  of  the  anther,  and  the  cells  are 
either  parallel  and  close  together,  or  re-  - 
moved  from  each  other  to  the  opposite 
sides  of  the  style :  which  serves  to  connect 
them,  just  as  the  filament  does  in  many^ 
Scitamineous  plants,  alike  therefore  decided 
to  be  monandrous»   Such  a  decision  with 
regard  to  those  also  is  justified  by  the  ana-^ 
logy  of  other  species,  whose  cells  being 
approximated  or  conjoined,  properly  con^ 
stitute  but  one  anther.     The  grand  and 
absolute  subdivision   of  the  Orchideie  is 
justly  founded  by  Dr.  Swartz,  after  Haller, 
on  the  structure  of  the  anther,  whether  it 
be,  as  just  described,  para/lei^  like  that  of 
Orchis,  Engl.  Bat.  t.  22;  Ophrys^  t.  65; 
,  and  Diurisj  Eaot.  Bof.  t.  9,  &c. ;  or  ver^ 
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iicaly  consisting  of  a  moveable  lid  on  the 
top  of  the  style,  like  Dendrobium^  t.  10 — 
12 ;  or  Malaxisy  Engl  Bot.  U  72.  The 
style  of  the  Orchidea  has  been  called  a 
xolumn,  but .  I  think  that  term  now  alto- 
gether superfluous.  It  is  realljMfft .  8tyle» 
and  the  stigma  is  a  moist  shining  space, 
generally  concave,  and  situated,  for  the 
most  part,  in  front  of  the  style  beneath  the 
anther.  In  Orchis  bifoUa^  ^.  22,  and  others, 
it  is  just  above  the  orifice  of  tiie  spur. 
Concerning  the  nectary  of  these  plants  there 
has  been  much  diversity  of  opinion.  The 
calcavj  spur,  in  Orchis^  and  some  other 
genera,  is  acknowledged  to  be  such,  and 
holds  abundance  of  honey.  This  spur  is 
judged  by  Swartz,  as  well  as  Linnaeus,  a 
decisive  generic  mark  of  distinction,  and  it 
commonly  is  so ;  but  some  Indian  species 
brought  by  Dr.  Buchanan  prove  it  not  to 
be  absolute-  The  remarkable  and  often 
higlily  ornamented  Hp,  considered  by 
Swartz  as  the  only  corolla,  for  he  takes  all  ^ 
the  other  leaves  of  the  flower  for  a  calyx, 
has,  by  Linnieus  and  others,  been  thought, 
cither  a  part  of  the  nectary,  or,  where  no 


«pur  is  present,  the  only  nectary.  Nor  is 
this  opinion  so  ill-founded  as  many  bota- 
nists suppose ;  for  the  front  of  the  lip  evi- 
dently secretes  honey  in  Ophrys  (or  Epi^ 
pactis)  avaia^  t.  1548^  and  probably  in 
otliers  not  yet  attended  to.  Nevertheless, 
this  lip  might,  Uke  the  petals .  of  lilies,  be 
deemed  a  nectariferous  corolla,  were  it 
certain  that  all  the  other  leaves  were  truly 
a  calyx.  But  the  2  inner  are  so  remark- 
ably different  from  the  3  outer  ones  in 
Ophrysy  t.  64,  65,  7I9  383,  and  above  all^ 
in  Stelisy  Exot.  Bot.  U  75,  that  I  am  most 
inclined  to  take  the  former  for  the  corolla, 
the  latter  being,  according  to  all  appear- 
ance, a  calyx.  An  insensible  gradation 
from  one  to  the  other,  of  which  we  have 
pointed  out  other  instances  in  treating  of 
this  subject  already,  occurs  in  Diurisj  t.  8, 
9 ;  while  in  some  Or ch  idea  the  leaves  all 
partake  more  of  the  habit  of  a  calyx,  and 
in  others  of  a  corolla.  Even  the  Up  in 
Theljfmiira,  t.  29,  assumes  the  exact  form, 
colour,  and  texture,  of  the  rest  of  the 
flower ;  which  'proves  that  a  dissimilarity 
between  any  of  these  parts  is  not  always  to 
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be  expected  in  the  family  under  considera- 
tion* Vahl  appears  by  the  pre£fu:e  to  his 
JEnumeratio  Fhntarum  to  have  removed 
the  Scitamnea  to  Gynandria^  because  the 
stamen  of  Canna  adheres  to  the  style. 
This,  if  constant,  could  only  concern  that 
genus,  for  the  rest  of  the  Order  are  in  no 
sense  gynandrous. 

2.  Diandria.  To  this  Order  Cypripedium^ 
Engl.  Dot.  t.  1 ,  must  be  referred,  havii^ 
a  pair  of  very  distinct  double-celled  anthers. 
See  TV.  of  Linn.  Sac.  v.l.t.i,  3»  Hera- 
we  find  Fontera^  so  well  illustrated  by 
Professor  Swartz  in  Sims  and  Kcinig^s  Anr 
naU  of  Botany y  v.  1.  ^9U  '•6;  of  which 
genus  rhyllachne^  t.  5  of  the  same  volume, 
is  justly  there  reckoned  a  species.  Of  the 
same  natural  order  with  Forstera  is  Styl'h 
dium^  but  that  having,  I  think,  4  anthers, 
belongs  to  the  fourth  Order  of  the  present 
Class.  Guimera^  placed  by  Linnaeus  in 
Gynandria  Diandria^  is  not  yet  sufficiently 
well  understood. 

3.  Triandria.  Salacia^  if  Linnscus's  descrip* 
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don  be  right,  is  properly  placed  here ;  but 
Jussieu  doubts  it,  nor  does  my  dried  spe- 
cimen serve  to  remove  the  uncertainty. 
Stilago  proves  to  be  merely  the  barren 
plant  of  Antidesma  alexiteria^  and  belongs 
to  Dioecia ;  as  Sisyrinchium  and  Ferraria 
'  do  to  Manadelphiay  the  tubular  united  sta- 
mens of  the  two  last  having  been  mistaken 
for  a  solid  style*     Rhopium  of  Schreber 
(Mebarea  of  Aublet^  t.  323,)  seems  there- 
fore the  only  certain  genus  of  the  Order 
under  consideration;  unless  Lamarck  be 
right  in  referring  to  it  Jacquin's  Strumpfia^ 
upon  which  I  have  not  materials  to  form 
any  opinion.     The  original  discoverer  at* 
tributes  to  this  plant  5  stamens  with  united 
anthers;  hence  it  found  a  place  in  the 
Syngenesia  Monogamia  of  Linnseus.     La- 
marck merits  attention,  as  he  appears  to 
have  had  an  authentic  specimen.     See  his 
*.73J. 

4.  Tetrandria.  Nepenthes^  of  whose  extra- 
ordinary kind  of  leaf  mention  is  made 
p.  197,  is  the  only  genus  of  this  Order  in 
Linnseus,  but  very  erroneously  placed  here, 
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for  it  belongs  to  Dioecia  Monadelphia^ 
The  Order  however  must'  be  retained  for 
the  sake  of  Stylidiumj  a  New  Holland 
genus,  related,  as  above  mentioned,  to 
Forstera.  This  is  my  Vefitenatia^  Exot. 
Bot.  t.  66,  67 ;  but  another  genus  having 
previously,  without  my  knowledge,  re- 
ceived the  latter  denomination,  that  of 
Stylidium,  under  which  I  had,  some  time 
ago,communicated  this  genus  to  the  French 
botanists*,  and  which  they  have  adopted, 
becomes  established.  See  La  Billardiere's 
excellent  work  on  New  Holland  plants, 
where  several  species  of  it  are  figured^ 

5.  Fentandria.  The  original  genera  of  this 
Order,  Ayenia,  Gluta^  and  Passifioraj 
JExot.  Bot.  L  28,  most  unquestionably  have 
nothing  to  do  with  it,  their  stamens  being 
inserted  below   the  gcnuen,  merely  on  a 

*  I  was  not  aware  of  Lourciro's  Stt/lidiuniy  a  plant, 
according  to  liis  description^  of  the  7th  Class;  Ft. 
Cochinch,  v.  1.  S2]  ;  but  this  can  scarcely  interfere  with 
ours,  being  probably,  as  it  grows  about  Canton,  some 
well-known  shrub  that  happened  to  have  a  7-clcft  flower. 
It  should  seem  to  belong  to  the  Rnlwcca*^  not\vfthstai|d* 
ing  some  points  in  the  description. 
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bolumnar  receptacle.  Tlie  learned  Schreber 
therefore  removed  them  to  the  5th  Class. 

But  this  Order  may  receive  a  reinforce- 
ment from  the  Linna^an  Pentandria  Digy-' 
nia.     Several  of  the  Contorts  have  long 
been  thought  to  belong  to  Gynandria ;  see 
Pergularioy  Ic.  Pict.   t.  16,  and   Andr. 
Repos.  L  184.     In  this  genus,  as  well  as 
Cynanchum  and  AsckpiaSj  the  pollen  is 
borne  in  5  pair  of  glutmous  masses,  ex- 
actly like  the  pollen  of  Orchidea^  by  5 
glands  upon  the  stigma.     Some  obscurity 
arises  from  each  mass  of  pollen  being  re- 
.    ceived  into  a  bag  or  cell,  formed  by  a  pe- 
culiar valvular  apparatus  that  encircles  the 
organs  of  impregnation,  and  bears  a  great 
resemblance  to  stamens.     The  pollen  how- 
ever is,  in  the  above  genera,  not  attached 
to   these   celb   or   valves,    but  to  the  5 
.  glands,  each  of  which  is  double,  and  all  of 
them  seated  on  that  thick  abrupt  angular 
body  which  acts  as  a  stigma*.     Nor  is 

/  •  Mr,  ft.  Brown  believes  the  cells  secrete  the  pollen, 
tod  project  it  on  the  stigma,  as  the  pollen  of  some 
OrchidecB  sticks  to  any  part  of  the  plan\^  If  ao,  these 
plants  must  remain  in  Pentandria* 

2  H 
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it  worth  while  to  dispute  whether  this  whole 
body  be  a  stigma  or  not,  with  regard  to 
thequestioii  under  consideration,  for  it  is 
borne  by  the  styles,  above  the  germen,  and 
itself  bears  the  anthers.  I  humbly  con- 
ceive, however,  with  Linnaeus  and  Jacquio, 
that  as  part  of  it,  at  least,  receives  the 
pollen,  stigma  is  full  as  good  a  name  for 
this  body  as  Haller  s  term  doHumj  a  tub ! 
Still  less  is  it  worth  while  to  controvert  with 
Kolreuter  the  propriety  of  the  term  poUen, 
because  the  substance  in  question  is  not 

.  actually  a  dry  powder,  any  more  than  m 
the  Orchis  tribe,  or  in  Mirabilisy  ExoL 
Bot.  t.  23.  That  term  is  technically  used 
for  the  matter  which  renders  the  seeds  fer- 
tile, including  its  vehicle,  whether  the 
latter  be  capsular  or  glutinous,  in  short, 
whatever  the  appearance  or  texture  of  the 
whole  may  be.  Another  question  remains, 
more  immediately  to  our  present  purpose, 
whether  these  plants  have  5  stamens  or  10? 
Jacquin,  who  has  well  illustrated  several  of 
them  in  his  MiscelL  Amtr.  v.\.  t.  1— 4» 

.  and  Rottbbll  in  a  dissertation  on  the  subject 
contend  for  the  latter.     Rottboll  wrole  to 


Haller,  that  •*  finding  Linnseus  deaf  to  all 
that  had  been  said,  he  sent  him  his  treatise, 
to  see  whether  he  would  persist  in  felsify- 
ing  nature/*  Thus  sordid  underlings  fo* 
ment  the  animosities  and  flatter  the  failings 
of  their  superiors !  Linnfeus  judiciously 
suspended  his  opinion^  and,  after  all,  proves 
to  be  most  correct.  The  anilogies  of  the 
Orchidece  and  Scitaminea  very  clearly  de- 
cide that  the  2  cells,  or  the  double  masses 
of  naked  pollen,  can  only  be  considered 
as  one  anther  of  2  lobes.  Even  Teriploca 
gracOj  though  not  gynandrous,  confirms 
this.  Each  lobe  of  its  anthers  stands^  as 
in  many  Scitamineay  on  the  outermost 
edge  of  the  filament ;  thus  meeting  that  on 
the  adjoining  fiHament,  and  in  appearance 
eonstituting  with  it  a  2-lobed  anther^  as 
the  lobe  of  the  Scitaminea^  where  there  is 
but  one  filament,  meets  its  correspcfnding 
]obe  by  embracing  the  style. 

6.  Hexandria.  Aristolochiay  Engl.  Bot. 
t.  398,  a  curious  genus,  of  which  there  are 
many  exotic  species,  is  the  only  example 

2  h2 
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of  this,  Pistia   being  removed  to  MdiM- 
delpkia  Octandria. 

7.  Octandria.  The  ScopoUa  of  Linnaeus^ 
which  originally  constituted  this  Order, 
proves  to  be  a  Daphne ;  see  Plant.  Ic.  ex 
Herb.  Linn.  f.  54*  Cytinu^  however,  Ca- 
van.  Ic.  f»^7I>  a  singular  parasitical  plant 
on  the  roots  of  Cist  us  in  the  south  of  Eu- 
rope, has  properly  been  brought  hither 
from  the  Order  Dodecandria,  of  which  it 
originally  formed  the  only  example.  TTie 
observations  of  Dr.  Sibthorp  and  Mr.  Ferd, 
Bauer  confirm  those  of  other  botanists,  that 
the  anthers  are  8,  not  I6,  and  that  they 
are  truly  inserted  upon  the  style. 

8.  Decandria  is  now  aboHshed.  Of  the  two 
genera  which  constituted  it,  Kleinhovia  be- 
longs to  the  Class  Dodecandrioj  having  15 
stamens,  see  Cavan.  Monadelph.^  t.  146; 
and  Helicteres  to  Decandria  Monogynia^ 

9.  Dodt  candria  is  likewise  abolished. 

10.  Pblyandria  is  in  a  similar  predicament, 
for  I  am  not  aware  of  any  genus  that  can 
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be  -admitted  into  it  Xtflopia  goes  with 
the  greatest  propriety  to  its  natural  allies 
in  Polyandria  Polygj/niOf  AnnonOj  Sec, 
its  short  stamens  being  inserted  into  the 

,  receptacle  below  the   germen,     Grewia^ 

as  well  as  Schreber's  Microcos  if  a  good 

.genus,  belong  to  Polyandria  Monogynia^ 

.  \  the  organs  of  impregnation  being  merely 
elevated  on  a  common  stalk,  hke  those  of 
Passiflora  and  Ayenia.  Ambrosinia^  Arum^ 
l^ld  Calla^  are  all  justly  removed  by  Schre- 
ber  to  Monoecia^  though  I  think,  for  rea* 
fions  hereafter  given,  they  are  more  com* 
modiously  and  naturally  placed  in  the  Or« 
der  Polyandria  of  that  Class,  than  in  the 
Order  Monandria,  Draeontium  and  Po-- 
thoSf  of  the  same  natural  family,  having 
perfect  or  united  flowers,  the  former  with 
7  stamens  to  each,  the  latter  with  4,  are 
undoubtedlv  to  be  referred  to  their  corre* 
sponding  Classes,  Htptandria  and  Tetran-- 
dria.  Zostera^  the  only  remaining  genus 
of  Gynandriq  Polyamlria  in  Linnaeus,  I 
have  long  ago  ventured  to  remove  to  V/o- 
nandria  Monogyniai  see  EngL  Bot. 
ff  A67. 
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Cla86  21.  Monoecia.  Stamens  ancl  PlstiL 
in  separate  flowers,  but  both  growing  on 
the  same  individual  plant.  Orders  Qor  10. 

Several  reformers  of  the  Linnoean  system 
have  also  abolished  this  Class  and  the  two 
following,  by  way  of  rendering  that  system 
more  simple.  Ten  years'  additional  ex^ 
perience  since  the  preface  to  the  7th  vo* 
lume  of  English  Botany  was  written,  have 
but  confirmed  my  opinion  on  this  subject 
If  any  plants  ought  to  be  removed  from 
these  Classes,  they  must  be  such  as  have 
liie  structure  of  all  the  accessory  parts  of 
the  tlower  exactly  alike,  (the  essential 
parts,  or  stamens  and  pistils  (H)ly,  differ* 
ing,)  in  both  barren  and  fertile  flowers; 
and  especially  such  as  have  in  one  flower 
perfect  organs  of  one  kind,  accompanied 
by  rudiments  of  the  other  kind,  for  these 
rudiments  are  liable  occasionally  to  be* 
come  perfect.  By  this  means  dioecious 
species  of  a  genus,  as  in  Lychnis^  Vakri* 
ana,  Rumex,  &c.,  would  no  longer  be  a 
reproach  or  inconvenience  to  the  system. 
But,  on  the  otlier  hand,  some  difficulty 
^  would  occasionally  arise  to  a  student,  in 
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deciding  whether  there  were  any  real  dif- 
ference of  straeture  between  these  acces- 
sory parts  or  not,  and  it  might  puzzle  an 

-  adept  to  determine  the  question.  For  in- 
stance, whether  the  nectary  in  SalisCy  dif- 
ferent in  the  barren  and  fertile  flowers  of 
some  species,  should  lead  us  to  keep  that 
genus  in  DioetMiy  though  in  other  species 
the  nectary  is  precisely  alike  in  both  the 
kinds,  and  occasionally  an  abortive  germen 
occurs  in  the  barren  flowers,  as  stamens 

.  do,  more  rarely,  in  some  fertile  ones. 
Considering  all  this,  I  should  refer  Salix 
to  Diandria  Monogynia. 

With  respect  to  those  Monoecious  or 
Dioecious  genera  whose  barren  flowers  are 
decidedly  unhke  the  fertile  ones,  the  former 
being  in  a  catkin,  the  latter  not,  as  Cary^ 
lusy  Quercus^  8cc.y  I  conceive  nothing  more 
pernicious  or  troublesome  can  be*  attempt* 
cd  than  to  remove  them  to  the  Classes  of 
united  flowers.  They  meet  with  no  allies 
there,  but,  on  the  contrary,  form  so  na- 
tural an  assemblage  by  themselves,  as  to 
be  unanimously  kept  separate  by  tbe  au* 
thors  of  every  natural  system  that  has  ap- 
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peared.  But  even  if  this  were  not  the 
case,  there  is  a  most  important  reason  fof 
keeping  them  as  they  are,  which  regardt 
the  artificial  system  more  particularly,  and 
of  which  its  author  was  well  aware ;  they 
are  of  all  plants  most  uncertain  in  the 
number  of  their  stamens.  Now  this  un- 
certainty is  of  little  moment,  when  we 
have  them  primarily  distingubhed  and  set 
apart  from  other  plants  by  their  Monoe* 
cious  or  Dioecious  character ;  beoause  the 
genera  being  few,  and  the  Orders  con- 
structed widely  as  to  number  of  Stamens, 
we  find  Httle  difficulty  in  determining  any 
genus,  which  would  be  by  no  means  did 
case  if  we  had  them  confounded  with  the 
mass  of  the  system.  Even  the  species  of 
the  same  genus,  as  well  as  individuals  of 
each  species,  differ  among  themselves. 
How  unwise  and  unscientific  then  is  it,  to 
take  as  a  primary  mark  of  discrimination, 
what  nature  has  evidently  made  of  less  con- 
sequence here  than  in  any  other  case !  It  is 
somewhat  like  attempting  a  natural  system, 
-  and  founding  its  primary  divisions  on  the 
artificial  circumstance  of  number  of  stamens. 


I  proceed  to  give  soiQe  illustrations  of 
Ifae  Orders  in  MonoeeiQp 

Ip  Monandria.  Zannichellia^  Mill.  Illustr. 
fp  779  and  Aegopricotiy  Plant.  Ic.  ex  Herb. 
Xtnn.^.  42,  are  genuine  examples  of  this 
Class  and  .Order»  having  a  different  struo 
ture  in  the  accessory  parts  of  their  barren 
and  fertile  flowers.  Artocarpusy  the  ce- 
lebrated Bread-fruit,  may  likewise  be 
esteemed  so  on  account  of  a  partial  calyx 
in  the  barren  flowers.  The  other  amenta- 
ceous genera  may  most  intelligibly  perhaps 
be  referred  to  the  Order  Poli/andria. 
Chara  is  now  removed  to  the  first  Class  in 
the  System ;  see  JEngL  Bot.  t.  S36V 

,S.  Diandria.  Anguria  can  remain  here  only 
till  the  proposed  reformation  takes  place, 
having  no  difference  of  structure  in  its 
flowers.  LemnQf  so  imperfectly  known 
when  Linnaeus  wrote,  is  now  well  under- 
stood, and,  having  frequently  united 
flowers,  belongs  to  the  second  Class ;  see 
Pn^l.  Bot.  t.  926,  1095, 1233. 
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Sw  Triandria*  The  great  genus  of  Cartx^ 
t.  1051,  928,  993-^-995,  &c.,  and  aome 
other  grassy  plants,  are  found  here.  Typha^ 
1. 1455'— 1457»  18  less  clear  in  its  stnie- 
tare;  Sparganiuniy  t.  7M,  745,  273,  is 
sufficiently  so.  TragiOf  Hemandia  and 
Fhyllanthus  are  properly  [daoed  in  this 
Class  and  Order. 

4b  Tetrandria.  Xri/ZareZ^n,/.  46^;  the  valua- 
ble genera  Betuloj  t.  ISOSy  and  Busus^ 
1. 1341 ;  also  the  Nettle  Urtiea^  t.  18S6; 
are  good  examples  of  this.  Morui  the 
Mulberry,  of  the  same  natural  order  as 
the  Nettle,  has  scarcely  any  difference  of 
structure  in  the  accessory  organs  of  the 
flowers.  This  tree  however  is  remarkable 
for  being  often  inclined  to  become  even 
dioecious  in  its  constitution,  one  individual 
bearing  most  fruit  when  accompanied  by 
'  another  whose  barren  flowers  are  more  ef- 
fective  than  its  own.  ^Emplenrum^  Ex9t. 
Hot.  t.  63,  is  one  of  those  ambiguous  ge- 
nera which  are  but  imperfectly  mcmoe- 
cious. 
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5.  Pentandria.  Xanthium^  Ambrosia^  Ne^ 
-fhelium^  Farthenium^  Iva  and  CUbadium 
aU  pai'take,  more  or  less  accurately^  of  the 
oature  of  compound  flowers,  but  their  an-^ 
ihers  not  being  united^  they  could  not  be 
referred  to  tiie  Class  Syjigenesia ;  particu* 
larly  Xanlhium  and  Nepheliumf  whose 
fertile  flowers  have  no  resemblance  to  that 
Class.  Amaranthusj  an  extensive  dung- 
hill genus  in  warm  countries,  analogous  to 
our  Chenopodium^  follows  next.  Leea  is 
the  same  with  Aquilidq^  and  belongs  to 
Pentandfia  Monogyniay  the  former  name 
being  retained  for  the  sake  of  the  highly 
meritorious  botanist  and  cultivator  whom 
it  commemorates^  The  Gourd  tribe,  Cu-- 
CurtntOf  Cucumisj  Bn/onia^  Engl.  Bot. 
t*  439f  might  be  brought  hither  from  the 
abolished  Order  Syngcnesia^  unless  it 
should  be  thought  better  to  consider  them 
as  polyadelphous,  to  which  I  am  most  in- 
dined* 

6.  llexandria.  ZixaniQy  Tr.  of  Linn.  $oc^ 
V.  7.  t.  13 rand  PharuSj  BroxaitB  Ja^ 
fnmca^  U  38,  both  grasses,  compose  thift 
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Order,  to  which  Scfareber  has  added  Epi" 
baterium  and  Pometia  of  Forster,  as  well 
as  the  splendid  Guettardoj  Hart.  Mai. 

m 

V.  4.  t  48.  The  latter  varies  from  6  to  9 
in  the  parts  of  the  flower,  and  constitutes 
the  Order  Heptandria  in  Linnaeus,  accord- 
ing to  his  usual  principle,  of  placing  such 
irregular  plants,  as  much  as  possible,  in 
small  Classes  or  O  rders,  that  they  might 
be  the  more  easily  fpuod, 

7.  Pohfandria.  Stamens  more  than  ?•  Cfror 
tophyllum,  Engl  Bot.  t.  947,  679 ;  My- 
riophylluni^  t.  83,  218 ;  and  the  handsome 
Sagittaria^  t.  84,  stand  here  at  presenty 
but  the  accessory  parts  in  their  two  kinds 
of  flowers  are  alike.  Begonia^  Exot.  Bot. 
1. 101,  has  the  number  of  its  petals,  though 
various  in  several  species,  always  suffi- 
ciently different  in  the  barren  and  fertile 
flowers  to  fix  it  here* — ^The  most  indubita^ 
ble  plants  of  this  Order  are  amentaceous, 
Quercusy  Engl.  Bot.  t.  1342;  Fagus^ 
f.  886;   Corylus,  t.  723;  CarpinuSj  Ju^ 

m 

glansy    Platajwsj   &c. — Aruniy   t. .  1298, 
•  Cdlla  and  Ambrosinia^  all  brought  hither 
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fi'oin  the  20th  Class,  seem  to  me  perfectly 
intelligible  as  simple  monoecious  flowers^ 
the  barren  one,  with  many  stamens,  being 
superior  or  interior  with  respect  to  the 
fertile,  like  the  generality  of  monoecious 
as  well  as  all  compound  flowers,  and  not 
inferior^  or,  as  in  every  simple  one,  er- 
terior, 

JB.  Monadelphia.  The  Fir,  PinuSf  so  tnag* 
nificently  illustrated  by  Mr.  Lambert,  is 
very  distinct  in  its  two  kinds  of  flowers^ 
Elach  barren  one  consists  of  a  naked  tuft 
of  monadelphous  stamens^  accompanied 
only  by  a  few  brae  teas  at  the  base.  The 
fertile  CHves  are  catkins,  with  similar  brae* 
teas,  each  scale  bearing  on  its  upper  side 
a  pair  of  winged  seeds,  and  on  its  under  a 
leaf-like  style  and  acute  stigma ;  as  Jussieu 
first,  rightly  I  believe,  suggested,  though 
some  botanists  have  understood  these  parts 
otherwise*  Acalypka^  Cr atony  Jatropha^ 
HicinuSj  and  several  others  of  the  natural 
order  of  EuphorbicBy  acrid  milky  plants, 
form  a  conspicuous  and  legitimate  part  of 
Monoecia    Monadelphia.      Omphalea    is 
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justly  associated  with  tbem  by  Schreber^ 
though  placed  by  Linnsus  in  the  Order 
Triandrioy  and  this  alteration  is  the  more 
fortunate,  as  one  of  its  species  is  diandrous. 
SiercuUa  is  best  removed  to  the  1  Itii  Cbss, 
next  to  Kleinhovia. 

9.  Poh/adelphia.  If  the  system  should  be 
preserved  in  its  present  state,  without  re- 
gard to  agreement  or  difference  in  the  ac« 
cessory  parts  of  the  barren  and  fertile 
flowers,  I  conceive  this  Order  might  be 
established  for  the  reception  of  the  Gourd 
tribe,  as  already  hinted  under  the  5th  Or- 
der. Their  filaments  are  united,  in  3  sets, 
a  character  much  more  intelligible  and 
constant  than  the  casual  and  irregular  con- 
nexion of  their  anthers,  which  led  Linnaeus 
to  reckon  them  syngenesious ;  for  they 
only  afford  an  additional  proof  that  union 
of  anthers  is,  in  simple  flowers,  neither  a 
good  natural  nor  artificial  guide.  If  the 
monoecious  and  dioecious  Classes  be  re- 
formed according  to  the  plan  to  which  I 
have  so  often  adverted,  these  plants  should 
go  to  the  Class  Folyadelphia. 


10«  Gynandria  is  scarcely  tenable,  being  pa- 
radoxical in  its  character,  and  the  two 
Linnsean  genera  which  compose  it.  An- 
drachne  and  Agyneia^  seem  most  properly, 
even  aa  the  system  stands  at  present,  to 
belong  to  the  8th  Order,  to  great  part  of 
which  they  are,  moreover,  naturally  re- 
lated. 

Class  2S.  Dioecia.  Stamens  and  Pistils  in 
separate  flowers,  situated  on  two  separate 
plants.     Orders  8. 

The  foregoing  remarks  on  the  Orders  of 
Monoecia  apply  also  to  those  of  this  Cites. 
I  shall  therefore  only  briefly  mention  some 
genera  properly  illustrative  of  each  Ordef , 
more  particularly  specifying  such  as  re- 
quire to  be  placed  elsewhere. 

1«  Monandria.  Brosimum  of  Swartz,  and 
Asoarina  of  Forster,  seem,  by  their  de- 
scriptions, to  be  well  placed  here.  Pemda-' 
was  {Athrodactylis  of  Forster)  is  more 
doubtful,  not  having  any  partial  calyx  or 
corolla  to  divide  the  stamens  into  separate 
blossoms,  so  that  the  whole  may  be  taken 


either  for  a  polyandraus  or  a  moDadelphoiii 
flower,  as  well  as  for  an  assemblage  of 
monandrous  ones.  Najas  is  a  good  and 
immutable  example  of  this  Order.  Of 
Thunberg's  Pheh/pcea  I  have  not  material* 
to  form  a  judgment. 

S.  Diandria.  The  wonderful  Valimeria-, 
already  described  p.  335,  is  a  decisive  ex- 
ample of  this.  Cccropia  also  seems  un- 
exceptionable. Of  Salix,  see  Engl.  BbI, 
V.  20  and  '21,  &c.,  I  have  already  spoken, 
p.  4fJ  1.  The  scales  of  its  barren  and  fertile 
catkins  are  alike;  its  ncctaiics  various. 

3.  Triandria.  Elegia  and  Restioj  hard 
rushy  plants  chiefly  of  the  Cape  of  Good 
Hope  and  New  Holland,  appear  to  be 
without  any  difference  in  the  accessojy 
parts  of  their  flowers,  which  is  certainly  tha 
case  with  Empetrum,  Engl.  Hot.  t.  526, 
Ruscus,  t.  560,  brought  hither  from  Dioe- 
cia  Spigcnesia,  Osi/ris,  Excacaria  and 
Maba ;  Catunis  only  seeming  diflfereotiy 
constructed  in  this  particular;  but  1  hat« 
not  been  able  to  e:kamiiie  the  three  last. 


4«  Tefrandria.  Traphis^  Bdtis^nnd  Hip^ 
pophacy  t.  435^  are  good  examples  of  this» 
though  Mr.  Viborg  is  recorded  by  Schre- 
ber  to  have  occasionally  found  united 
flowers  intermixed  with  the  barren  ones  in 
the  last-mentioned  genus.  If  this  be  usual, 
Hippophae  must  be  removed  to  Tolygamia 
DioecicL     The  rest  of  the  Order  appear  to 

*  have  the  accessory  parts  alike  in  both 
flowers,  as  Viscumj  t.  1470* 

^  Pentandria.  Humulus^  t.  427,  is  almost 
the  only  certain  instance  here.  Spinacia^ 
Acnida  and  Cannabis  would  be  unexcep- 
.  tionable,  but  they  are  less  absolutely  dioe- 
cious, being,  sometimes  monoecious;  sea 
p.  331.  The  rest  of  the  Order  is  at  best 
doubtful;  nor  can  the  pretended  amentum 
of  the  barren-flowered  Pistada  entitle  it 
to  a  permanent  place  in  this  Class,  for  its 
fructification  is  truly  a  panicle.  Clutin^ 
more  properly  Cluytia^  msxy  possibly  re- 
main here.  It  has  no  business  in  the  Or« 
der  Gynandria. 

6.  Hexandria.    No  difierence  of  structure  is 

2  I 


4M  moaciji; 

'  dboernibte  bet^^^een  the  barren  and  fertik 
flowers  of  BXTjr  genus  in  this  Order ;  witness 
TamuBj  t.9U  though  something  to.  the 
contrary  i%  mentioned  in  the  Genera  Phn* 
t arum  of  Linnseus. 

7*  Polff€ndria.  Under  this  Order  I  woutd 
certainly  comprehend  all  dioecious  plants 

« that  have  from  8  to  any  greater  number  of 
stamens,  according  to  the  example  set  by 

.  Linnaeus  himself  in  the  last  Class.  The 
genera  are  exceedingly  variable  ia  this  re- 
spect ;  and  if  all  those  the  accessory  parts 
of  whose  flxmers  are  uniform  were  taken 
away,  the  remainder  would  be  so  few,  diat 
it  is  hard  to  say  whether  any  would  re- 
maia  at  all.  Instances  of  tiie  Order  as  it 
now  stands-  are  FoputaSj  t,  I6I8,  l6l9; 
Hf/drocharis^  t.  808 ;  Mercurialii^  t.  5o9. 
The  fertile  flowers  of  the  latter  have,  in  some 
cases,  a  nectary  or  corolla  of  two  slender 
leaves,  not  found  in  the  barrcQ-  ones^  which 

-may  entitle  it  to  a  permanent  place  here. 
Carica  will  also  probably-  remain^  AAo- 
diola  can  scarcely  hh  kept  distinct  from 

■Sedum.    Gamtria^ ^nd  Ailanthusj  having 


ttlEeti  UAited  floti^rs^  Bti  best  ift  th«  lOtll 

€lads»  fts  t^uclea  iti  ihtf  11th.    i  find  no 

genera    truly  ieoeandrous   fae^e,  though 

'S^hfebsf  esteeioi  FtadOHttid  afid  Hedi/' 

..    cArytt  to  be  so.- 

« 

9«  Mmtadelphia*  TaxuSy  t.  746,  i^  per* 
htps  I J nniperus J  t.  1100,  alfny  the  exotic 
Ephedra,  are  legitimate  extfttfples'  of  this 
Order.  Spuriotis  on&d  ard  Nepenthes, 
Myristica  the  Nutmeg,  and  Schreber's 
Xdnthe,  all  placed  by  him  in  the  now 
abolished  Order  Syngint^n,  arid  which 
egm  only  take  shelter  here  wliile  the  Class 
remiains  as^  it  19,  for  they  hftte  no  difference 
of  litrtictiire  in  tlie  aeee^^ry  pitut  of  their* 
flo#er*.' 

Clam  23»  Polygakia.  Stamens  luid  Pidtfls 
ti^ptkteXe  m  soffite  A^mrtra,  Urtitckl  in  others, 
^itltefr  CM  the  same  fikwe  o^  <ki  «#<>  0t  thrree 
distinct  <)iice» ;  sucli  diflerei^e  jn  th&  es- 
sential organs  being  moreover  accompanied 

-  with  a  diversity  in  the  wiii^asoty  pat^  4f 
&er  flbweti^.    Orders  S. 

2i2 
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I«  Monoecia^    United  flowers  accompamecl 
.  with  barren  or  fertile,  or  both,  all  on  one 
plant.     Jtriplex,  Engl.  Bot.  t.  261,  232, 
&c.,  is  an  instance  of  this,  having  the  1;^- 
ren  flowers  of  5  regular  spreading  seg- 
ments, the  united  ones  of  2  compressed 
valves^  which,  becoming  greatly  enlarged, 
protect  the  seed^     In  several  species  how- 
ever the  flowers  are  none  of  them  united, 
•each  having  only  stamens  or  only  piAtils. 
Throughout  the  rest  of  the  Order,  as  it 
stands  in  Linnaeus  and  Schreber,  I  can 
fin^  no  genus  that  has  the  requisite  charac- 
.    ter.    Some  of  the  grasses  indeed  have  awns 
.    to  one  kind  of  flower  only,  but  that  part  is 
^  too  uncertain  to  establish  a  character  upon ; 
and  this  family  is  so  natural  in  itself,  and 
so  liable  to  variations  in  the  perfecting  of 
• '  its  flowers  or  florets,  that  there  can  be  no 
^    doubt  of  tlie  propriety  of  classing  its  genera 
.    siniplv  by  the  number  of  their  stamens  and 
.  styles,  >\  hich  are  .very  constant. 
•  - 

^»  Dioecia.   .  The  diflferent  flowers  on  tuo 
different  plants.    I  can  scarcely  i^d  a  cer* 


tain  instance  of.  .this,  except  Hippophae^ 
already  mentioned  under  Matioecia  Te- 
trandria. 

3.  Trioecia.  Of  the  only  two  genera ^which 
have  ever  been  placed  here,  Ceratonia^ 
Cman.  /c.  f.  113,  belongs  to  Pentandria 
Mmiogynia.  Ficus  is  «o  celebrated  for  the 
diversity  of  its  flowers,  as  connected  with 
the  history  of  vegetable  impregnation,  see 
p.  336,  that  we  are  glad  to  take  advantage 
of  a  trifling  difference  in  the  calyx  of  the 
two  florets,  (the  barren  one  being  most  f re* 
quently  three-cleft,  the  fertile  five-cleft,) 
to  keep  it  here. 

All  things  being  considered,  this  Class 
may  be  thought  scarcely  worth  retaining. 
Yet  as  we  know  two  or  three  genera  entitled 
to  a  place  in  it,  upon  principles  which  the 
analogy  of  the  two  preceding  Classes  shows 
to  be  sound,  we  cannot  tell  but  others  may 
exist  in  the  unexplored  parts  of  the  globe. 
For  this  reason,  and  for  the  uniformity  of 
the  system,  I  would  venture  to  preserve  it. 
If  the  2 1st  and  22d  Classes  should  hereafter 
be  reformed  by  some  judicious  and  experi- 


4M  c&rrTO04iiu. 

enced  liand,  according  to  the  principle  I 
have  suggested,  of  retwiing  in  them  such 
genera  only  as  have  a  permanent  difierence 
in  the  accessory  as  well  as  the  essential 
parts  of  their  flowers,  their  bulk  being  bj 

,  such  a  reformation  much  diminished,  it 
might  be  advisable  to  reduce  them  to  one 

.  Class,  in  which  the  slender  remains  of  Poly- 
gamia  might  commodiously  be  included, 
and  the  title  of  such  a  Class  should  be  Di- 
cUnia^  expressing  the  two  distinct  seats  or 
stations  of  the  organs  of  fructification. 

CiiAss  24.  Qtyptogamia.  Stamens  and  Pis- 
tils  either  not  well  ascertained,  or  not  to 
b^  numbered  with  any  certainty.  Qrders  5. 

\.  Filices.  Ferns.  The  parts  of  their  flowers 
are  almost  entirely  unknown.  The  fructi- 
fication, taken  collectively,  and  proved  to 
be  such  by  the  production  of  prolific  seeds, 
grows  either  on  the  back,  summit,  or  near 
the  base  of  the  frond.  Some  are  called 
annulata^  annulated,  their  capsules  being 
bound  with  an  elastic  transverse  ring; 
ptheVs  theoatit^  or  more  properly  erannu* 
iatie^  from  the  lyant  of  such  an  appendage, 


of  which  some  of  the  latter  have  nevertfae- 
lesft  a  spurioiui  vestige^  All  the  fbcmer, 
and  some  of  the  latter,  are  dorsiferous, 
bearing  fruit  on  the  back  of  the  fratidy  and 
of  these  the  fructification  is  either  naked, 
or  c^  covered  mth  a  membranous  invo<- 
lucnim.  The  genera  are  distinguished 
by  Linnseus  according  to  the  shape  and 
situation  of  the  spots,  or  assemblages  of 
capsules,  besides  which  I  have  first  found 
it' necessary  to  take  into  consideration  the 
absence  or  presence  of  the  involucrum,  and 
especially  the  direction  in  which  it  bursts. 
See  Tracts  relating  to  Nat.  Ifist.  215^  f.  1. 
Polypodium^  Engl.  Bot,  t.  1149,  has 
no  involucrum;  Aspidium^  t.  1458— 146l, 
has  a  single,  and  Scolopendrium^  t.  1150, 
a  double  one.  Osmunda^  t.  209,  has  been 
remarked  by  Professor  Swartz  to  have  a 
spurious  ring.  It  is  one  of  those  ferns  the 
lobes  of  whose  frond  are  metamorphosed, 
as  it  were,  into  spikes  of  capsules*  Botry- 
ckiwn  of  Swartz,  more  distinctly  spiked, 
and  having  no  vestige  of  a  ring,  is  sepa- 
rated by  him  from  OsmUnda.  See  one  spe- 
cies of  it  in  Engl.  Bot.  f .  318.   Ophiogh^ 
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strniy  t.  108,  and  lEquisetum^  ^.915,  929, 
are  other  examples  of  spiked  ferns  •  Each 
seed  of  the  latter  is  embraced  by  4  fila- 
ments, judged  by  Hedwig  to  be  the  sta- 
mens. Supposed  ferns  \iith  radical  fructi- 
fications are  Filulana^  t.  521,  and  IsoeteSj 
U  1Q84 ;  but  the  former  might  possibly  be 
referred  to  Monoecia  Polyandria^  and  the 
.  latter  to  Monoecia  MonandrUi^  as  the 
..system  Bt  present  stands.  Lffcopodwnij 
t.  224,  1148,  &c.,  is  a  fern,  at  least  in 
my  opinion,  with  axillary  fructification. 

2*  Musd.  Mosses.  These  are  really  herbs* 
with  distinct  leaves  and  frequently  as  di- 
stinct a  stem:  Their  conical  membranous 
corolla  is  caJled  a  calyptra^f.  151,  or  veil,  its 
summit  bein^  the  stigma.  This  veil  clothes 
the  capsule,  which,  befor(5  the  seed  ripens, 
is  elevated  on  a  fruitrstalk.  The  capsule  is 
of  one  cell  and  one  valve,  opening  by  a  ver- 
tical lid,/.  213-^[-.  Seeds  veiry  numerous  and 
piinute.      The  barren    flowers  of  mosses 

♦  Heclwig'g  itrm  ntuscifrondosi  is  incorrect, 
t  This  part  in  Pkascum  only  does  not  separate  from 
the  capsulct. 
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fonsist  of  an  indefimte  number  of  nearly 
cylindrical,  almost  sessile  anthers, /I  190; 
the  fertile  flowers  of  one,  rarely  more,  per- 

•  feet  pistils,  accompanied ''by  several  barren 
piscik,/!  192.  Both  stamens  and  pistils  are 
^termixed  with  numerous  succulent  jointed 
threads,/!  191 5  which  perhaps  answer  the 
purpose  of  a  calyx  or  corolla,  ae  far  as  pro^, 
^tion  is  concerned.  Some  few  species  of 
moss  have  the  stamens  and  pistils  associated 
in  ^the  same  flower,  but  they  are  generally 

•  separate.  Hypnum^EngL  Bot.  t.  1424, 
1425,  has  a  scaly  sheath,  or  pericltatium^ 

f.  150,  at  the  base  of  its  fruit-stalk,  com- 
posed of  leaves  very  different  from  the 
.  ibliage  of  the  plant.  This  is  considered  as 
a  sort  of  calyx,  see  jp.  251,  and  as  such  ig 
'allowed  to  enter  into  the  generic  charac- 
ter; but  there  is  some  reason  to  esteem  it 

•  rather  of  the  nature  of  bracteas.  The 
capsule  of  Splaclinum^  EngL  Bot.  U  144, 
&c.,  stands  on  a  peculiar  fleshy  base,  called 
apophysis  J  /.  1 89  a.  , 

Micheli  in  his  Genera  Plantariivij  pub- 
lished in  1729?  tahm  59?  has  well  repre- 
Rented  the  parts  above  described,  though 
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he  mistook  their  uise,  being  quite  ^ignoKuit 
of  the  fecundation  of  plants.  Dillenius 
took  the  one  flower  precisely  for  the  odier, 
and  yet  absiurdly  called  capsula  what .  lie 
believed  to  be  anthera.  Linnasus^ .  who 
had  previously  formed  just  ideas  on  the 
subject,  as  appears  from  his  manuscript 

.    Tour  to  Lapland,  too  implicitly  submitted 
his  own  judgment  to  that  of  DiUenius,  and 

-    adopted  his  hypothesis,  at  the  same  time 
correcting,  as  he  thought,  his  phraseolog}. 
Hence  the  whole  glare  of  the  bluiider  of 
Dillenius  has  fallen  on  Linnseus ;  for  while 
we   read   in   the  Linna^an  definitions  of 
mosses  every  where  the  word  antheroj  and 
in  those  of  Dillenius,  usually  accompany- 
ing them,  capsula;  few  persons,  who  have 
lately  been  instructed  by  Hedwig  that  the 
part  in  question  is  really  a  capsule,  take 
the  trouble  to  recollect  that  Dillenius  so 
grossly  misused  that  word.     Various  ideas 
have  been  started  on  this  subject  by  Haller, 
Necker,  and  others,which  could  only  claim 
attention  while  it  remained  in  great  ob- 
scurity.  The  excellent  Hedwig  has  entirely 
the  merit  of  an  original  discoverer  in  this 


branch  of  physiology*  He  exaxhined  all  that 
had  been  done  before  lii$  time,  detected 
the  truth,  raised  mosses  from  seed,/!  19S— 
1969  and  ^{(tabiisbed  their  characteiis  on  the 
principles  we  hav^  alreiady  explained. 

The  Linnia^n  genera  of  Mosses  are  chiefly 
founded  dn  the  situation  of  the  capsule, 
whether  lateral  or  terminal,  \vith  2$ome  other 
circumstances.  They  are  too-few,  and  not 
strictly  natural.  Hedwig  first  brought  into 
notice  the  structure  of  the  fringe,  periston 
mium^  which  in  most  mosses  borders  the 
orifice  of  the  capsule.  This  is  either  simple, 
/.  189  b,  or  double,/.  213,  214,  and  con- 
sists  either  of  separate  teeth,  or  of  a  plaited 
and  jagged  membrane.  The  external  fringe 
is  mostly  of  the  former  kind,  the  inner, 
!ivhen  present,  of  the  latter.  The  number 
of  teeth,  remarkably  constant  in  each  ge-  * 
nus  and  species,  is  either  4,  8,  16,  3!^  or 
C4,  On  |.hese  therefore  Hedwig  and  his 
followers  have  placed  great  dependence, 
oi)ly  perhaps  going  into  too  greait  refine- 
ments relative  to  the  internal  fringe,  which 
ia^more  difhcult  to  examine,  and  less  cer-' 
f;ain,  than  the  outer.     Tlieir  great  error 
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has  been  laying  down  certain  principles  as 
absolute^  in  forming  genera,  -without  ob- 
serving whether  ail  such  genera  were  na- 
tural. Such  mistakes  are  very  excusable 
in  persons  not  conversant  with  botany  on 
a  general  scale,  and  whoseminute  and  in- 
defatigable  attention  to  the  detail  of  their 
'  subject,  more  than  compensates  the  want 
of  what  is  easily  supplied  by  more  experi- 
enced systematics.  Thus  Barbula  of  Hed- 
wig  is  separated  from  Tortula,  EngL  Bot. 
t.  1663,  and  Fissidens  from  Dicrauumy 
t.  1272,  1273,  on  account  of  a  difference 
of  form  or  situation  in  the  barren  flowers, 
which  is  evidently  of  no  moment,  and 
merely  divides  genera  that  ought  to  be 
united.  The  same  may  be  said  of  genera 
founded  on  the  union  of  the  stamens  and 
pistils  in  one  flower.  On  tiiis  subject  I 
have  been  more  diffuse  in  a  paper  on 
Mnium^  in  TV.  of  Linn.  Soc.  v.  7.  254, 
to  which  I  beg  leave  to  refer  those  who 
are  desirous  to  study  it  further.  Various 
and  abundant  specimens  of  this  tribe  of 
plants,  showing  the  various  structure  of 
^he  fringe,  lid  and   other  parts,  may  be 
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-  seen  in  the  latter  volumes  of  English 
Botany  more  especially. 

Mosses  are  found  in  the  hottest  and 
coldest  climates.  They  are  extremely 
tenacious  of  life,  and,  after  being  long 
dried,  easily  recover  their  health  and  vi« 
gour  by  moisture?  Their  beautiful  struc- 
ture cannot  be  too  much  admired.  Their 
species  are  numerous,  and  in  some  cases 
difficult  to  determine,  particularly  in  the 
genera  Tortula  and  Orthotrichum ;  nor  is 
the  generic  character  of  the  latter  so  easy 
or  certain  as  most  others.  Schreber,  Dick- 
son, Swartz,  Bridel,  Weber,  Mohr  and 
Turner  are  great  names  in  this  department 
of  Botany,  besides  those  of  whom  we  have 
already  spoken. 

S.  Hepatica.  liverworts.  Of  these  the  herb- 
age is  commonly  frondose,  the  fructification 

•  originating'from  what  is  at  the  same  time 
both  leaf  and  stem.  This  character,  how* 
ever,  proves  less  absolute  then^one  founded 
on  their  capsules,  which  differ  essentially 
from  those  of  the  preceding  Order  in  faav* 
ing  nothing  like  a  lid  or  operculum,  i  t}ie 


\ 
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corolla  or  veil  of  some  of  the  genera  is  like 
that  of  Mosses,  but  a»ually  bursts  at  the 
top.  The  barren  ficmers  are  unlike  thcj" 
organized  stamens  of  the  last^menttoned 
plants,  being  either  undefined  powddry 
heads,  as  in  Jungtrmanma^  eee  Hedwig's 
Theoriaj  #•  Idv  or  of  some  peculiar  con- 
formation^  as  in  Marchantia^  EngL  Bot. 
t.  2 10,.  where  they  are  imbedded  in  a  disk 
like  the  seeds  of  Lichens^  in  a  manner  so 
contrary  to  all  analogy,,  that  botanists  can 
scarcely  agree  which  are  the  barren  and 
which  the*  fertile  flowers  of  tins  genoa.  The 
four-valved  capsule  of  Jtcn^ennawnio,  with 
die  veil  bursting  at  its  sommit  to  let  the 
firuit-^talk  pass,  may  be  seen  in  JEngL  Bat. 
t  185,  186,  which  are  both  frondoae  spe- 
cies, like  J.  epiplnjlla^  t.  77 1 »  whose  calyx 
as  wefl;  as  corolla  urc  evident ;  and  t.  605— 
608^  which  haye  apparently  dbtinct  leaves, 
Hke  Mosses.  AnthoctroSj^  t.  Id37>  1538, 
is  a  carious  genus  of  the  Hepatica. 
Linnaeus  comprehended  this  Ovdier  under 
the  following  one,  to  which  it  is,  most 

•  asBttiedly,  far  less  akm  than  to  the  fore- 

.  going. 


.V 


^^  Alge.    "^Ffags.    In  thk  Odef  the  herbage 
b'  frondose,  sometimes  a  mere  crust,  some^ 
tames  of  a  leathery  or  gelatinous  texture. 
Thie  seeds^are  imi>edded,  either  in  the  frond 
ttodif,  or  in  vome  peculiar  receptacle.     The 
Inurren  flowers  w%  but  hnperfectly  known. 
Here  we  find  that  great  natural  Order, 
comprehended  by  Linnaeus  under  one  ge- 
nus by  the  name  of  Lichen^  the  fructifica- 
tion of  which,  for  the  most  pert,  consists  of 
ft  smooth  round  disk,  /.  I98,  flat,  convex, 
or  ccmcsre,  with  or  without  an  adventitious 
border,  in  the  substance  of  whkh  disk  the 
seeds  are  lodged.     In  some  others,  they 
are  placed  in  powdery  warts,  or  in  fibrous 
receptacles. '    The  barren  flowers  are  sup- 
posed 130  be  powdery  also,/.  197,  very  nrnch 
-  fike  those  of  Jimgermannia.     See  EngL 
Bot.  1. 126,  and  variouj  other  parts  of  that 
iwrk,  where  a  great  number  of  species  are 
figured.     The  whole  tribe  has  been  much 
investigated,  and  attempted  to  be  divided 
into  natural  genera  founded  on  habit, '  by 
Dr.  HofSnann  of  Goettingen,  whose  figures 

•    are  perfect  in   their   kind.     But  a  more 
.  complete'  scheme  for  reducing  thi^  family 
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to  systematic  order  has  been  recently 
made  known  to  the  world  by  Dr.  Acharius, 
a  learned  Swede,  who  in  bi^  ProdramuSf 
and  Methodiis  Lichenumy  has  divided  it 
into  genera  founded  on  the  receptacle  of 
tiie  seeds  -  alone.  Hence  tboae  genera, 
thouQ;h  more  technical,  are  less  natural 
than  Hoffmann's ;  but  they  will,  most  likely, 
prove  the  foundation  of  all  that  can  infii* 
ture  be  done  on  the  subject,  and  the  works 
of  Acharius  form  a  new  eera  in  cryptogamic 
botany.  It  is  only  perhaps  to  be  regretted 
that  he  has  been  somewhat  too  prodigal  of 
new  terms,  wbi(:li  when  not  wanted  .are 
always  a  burthen  to  science,  and  rather 
obscure  than  illustrate  it.  Thus  Hedwig 
used  the  term  .sporangium  for  a  Jieed-ves- 
sel,  pericarpimny  in  which  th$  learner 
would  seek  in  vain  for  any  distinction,  or 
new  idea.  A  student  might  very  justly 
complain  if,  in  a  science  necessarily  so 
overburthenid  with  words,  he  were  re- 
quij'cd  lo  call  the  same  part  by  a  different 
name  in  every  dilferent  family.  I  would 
gladly  ti.erefoie  retain  the  word  from  in 
preference  to  the  thallus  of  Acharius,  re- 
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ttpiaculum  for  hb  apothecium^  pedicellus 
for  his  bacillum  or  podetium^  aiid  semina 
for  hb  spor(f9  because  I  see  no  improve- 
ment in  the  change.  When  this  or  any 
other  writer  strikes  out  new  ideas,  and 
discriminates  parts  hitherto  mistaken  or 
unknown,  we  thankfully  receive  from  him 
new  terms  to  express  his  discoveries*  Thus 
thf  cypMla  of  Acharius  is  a  peculiar  sort 
of  pit  pr  pore  on  the  under  side  of  the  frond 
in  that  section  of  Lichens  called  Sticta^  see 
EngUBoUt.  X103,  1104;  his  lirell(B  are 
the  black  letter-like  receptacles  of  the  ge- 
nus Opegrapha^  1. 1753—1756 ;  his  tricce 
the  analogous  parts,  resembling  a  coiled 
horse-hair,  in  Gyrophora^  the  Utnbilicaria 
of  Hoffmann,  t  522.  These  terms  are 
necessary  and  instructive,  and  are  chosen 
with  that  accuracy  and  taste  for  which 
*Dr.  Acharius  is  conspicuous. 

The  aquatic  or  submersed  A  IgcB  form  a 
distinct  and  peculiar  tribe«  Some  of  these 
abound  in  fresh  water,  others  in  the  sea, 
whence  the  latter  are  commonly  denomi- 
Dated  sea-weeds.  The  chief  genera  are 
Ulva^  U  419,  420,  127t),  well  defined  by 
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its  seeds  being  dispersed  under  the  caticle 
throughout  the  membranous  or  gelatinous 
substance  of  the  frond ;  Fucus,  t.  1066 — 
1069)  &c.,  whose  seeds  are  colleGted  to- 
gether in  tubercles  or  swellings,  of  various 
form 9^  and  sizes ;  and  Conferva^  of  which 
the  24th  and  25th  volumes  of  Engl.  Bot.j 
more  especially,  show  various  specimens. 
Tliis  last  genus  is  commonly  known  by  its 
capillary,  and,  for  the  most  part,  jointed 
frond.  The  seeds  of  some  species  are 
lodged  in  external  capsules  or  tubercks ; 
of  others  in  the  joints  of  the  frond  ;  and 
hence  the  ingenious  Dr.  Roth  has  formed 
a  genus  of  the  former,  called  Ceramium. 
His  l^nlaria,  Engl.  Bot.  /.  1797 — 1799» 
is  perhaps  more  satisfactorily  separated 
from  Conferva^  as  we  trust  is  Vauchcrioj 
t.l763,  17665  a  fresh-water  genus  named 
after  M.  Vancher  of  Geneva,  who  has  pub- 
lished an  elaborate  and  faithful  microsco- 
pical work  on  Fresh-water  Confervas.  The 
submersed  Algcc  in  general  are  merely 
iixed  by  the  roots,  their  nourishment  be- 
ini^  imbibed  by  their  surface.  Many  of 
them  float  witliout  being  attached  to  any 
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thing.  The  genus  Fucus  has  received 
more  botanical  attention  than  the  rest  of 
this  tribe,  and  the  worJvs  of  Gmehn,  Esper, 
Stackhouse  and  Velley  have  ascertained 
many  species,  which  the  labours  of  Dr. 
Gooderioughj  Mr.  Woodward  and  Mr. 
Turner  have  reduced  to  systematic  order. 
Still  a  more  perfect  combination  of  the 
skill  of  the  painter  and  the  botanist  is  to 
be  desired,  relative  to  the  genus  in  question, 
and  this  is  about  to  be  supplied  by  the 
Tlhtoria  Fucorum  of  the  writer  last  men- 
tioned, and  his  friend  Mr.  W.  J.  Hookef. 

5.  Fungi.  Mushrooms.  These  cannot  pro- 
perly be  said  to  have  any  herbage.  Their 
substance  is  fleshy,  generally  of  quick 
growth  and  short  duration,  differing  in 
firmness,  from  a  watery  pulp  to  a  leathery 
or  even  woody  texture.  By  some  na- 
turalists they  have  been  thought  of  an 
animal  nature,  chiefly  because  of  their 
foetid  scent  in  decay,  and  because  little 
white  bodies  like  eggs  are  found  in  them 
at  that  period.  But  these  are  truly  the 
eggs  of  flies,  laid  there  by  the  parent  in- 

2  k2 


50e  CEYPTOOAMIl. 

sect,  and  destined  to  produce  a  brood  of 
maggots,  to  feed  on  the  decaying  y«i/?gwi, 
as  on  a  dead  carcase.  Eliiss  beautiful 
discoveries,  relative  to  corals  and  their  in- 
habiting polypes,  led  to  the  strange  ana- 
logical hypothesis  that  these  insects  formed 
the  fungus^  which  Munchausen  and  others 
have  asserted.  Some  have  thought  yi/iigi 
were  composed  of  the  sap  of  corrupted 
i¥ood,  transmuted  into  a  new  sort  of  being, 
an  idea  as  unphilosophical  as  the  former, 
and  unsupported  by  any  semblance  of 
truth. 

Dryander,  Schaeffer  and  Hedwig  have, 
on  much  better  grounds,  asserted  their 
vegetable  nature,  detected  their  seeds,  and 
in  many  cases  explained  their  parts  of 
fructification.  In  iact,  they  propagate 
their  species  as  regularly  as  any  other  or- 
ganized beings,  though,  like  others,  sub- 
ject to  varieties.  Their  sequestered  and 
obscure  habitations,  their  short  duradon, 
their  mutability  of  form  and  substance, 
render  them  indeed  more  difHcult  of  in- 
vestigation than  common  plants,  but  there 
is  no  reason  to  suppose  them  less  perfect, 
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or  less  accurately  defined.  Splendid  and 
accurate  works,  illustmtive  of  this  Order, 
have  been  given  to  the  world  by  SchaefFer, 
BuUiard  and  Sowerby,  which  are  the  more 
useful  as  the  generality  oi  fungi  cannot 
well  be  preserved.  The  most  distinguished 
writer  upon  them,  indeed  the  only  good 
systematic  one,  is  Persoon,  who  has  more- 
over supplied  us  with  some  exquisite  figures. 
His  Synopsis  Mtthodica  Fungorum  helps 
us  to  the  following  arrangement. 

1.  Angiocarpi^  such  as  bear  seeds  in- 
ternally. These  are  either  hard,  like 
Splicer iuy  Sower b.  Fung.  f.  159»  iGO;  or 
membranous,  tough  and  leathery,  like 
Lycoperdon^  t.  331,  332 ;  Cyathus  (M- 
dularia)  t.  28,  29 ;  or  Batarrea  {Lyco^ 
perdon)  t.  390. 

2.  Gymnocarpij  such  as  bear  seeds  im- 
bedded in  an  appropriate,  dilated,  exposed 
membrane,  denominated  hymeniumy  like 
IJelvclla^  t.  39,  in  which  that  part  is 
smooth  and  even ;  Boletus^  t.  34,  S?,  134, 
in  which  it  is  porous ;  and  the  vast  genus 
Agaricusj  t.  1,2,  &c.,  in  which  it  consists 
of  parallel  plates  called  lamel/cey  or  gills. 
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Persoon  has  been  commendably  spanog 
of  new  tenns.  Besides  hymenium  above 
explained,  he  has  scarcely  introduced  any 
other  than  peridium^  for  the  round  mem- 
branous dry  pa^e  of  the  seeds  in  some  of 
the  1st  section.  The  term  pileuSj  a  hat, 
is  used  by  g,ll  authors  fpr  the  head  of  those 
fungi  that  compose  the  2d  section. 

Appendix.  Talmce.  The  natural  opder 
of  Palms  was  so  little  understood  when  Lin- 
naeus formed  his  systematical  arrangement  of 
plants,  and  so  few  of  their  flowers  had  been 
scientifically  examined,  that  he  was  under 
the  necessity  of  leaving  this  order  as  an  ap- 
pendix to  his  system,  till  it  could  be  better 
investigated.  To  its  pecuUar  habit  and  phy- 
siology we  have  adverted  in  several  of  the 
foregoing  pages,  see  p*  57 — 59»  62,  133,  &c. 

Late  observ^ations  show  Palms  to  have  for 
the  most  part  6  stamens,  rarely  3  or  9f  ^'ith 
3  or  6  petals,  and  1  or  3  §tyl^s ;  which  last 
are  sometimes  in  the  sa.me  flower  with  the 
stamens,  sometimes  in  a  separate  one,  but 
both  flowers  always  agree  in  general  stnic- 
^ure.     Their  fruit  is  generally  a  drupa.  They 
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are  akin  to  the  liliaceous  tribe,  and  Linnaeus 
happily  terms  them  the  princes  of  the  vege- 
table kingdom.  His  most  numerous  remarks 
concerning  tliem  occur  in  his  Prakctiones 
in  Ordines  Naturales  Plantanim,  published 
by  Professor  Giseke  at  Hamburgh  in  1792, 
from  private  lectures  and  conversations  of  Lin- 
naeus. This  work  however  is  necessarily  full  of 
errors  and  mistakes,  not  only  from  its  mode 
of  compilation  and  the  intricacy  of-  the  sul> 
ject,  but  because  Linnaeus  had  only  partially 
studied  certain  parts  of  that  subject,  and  was 
undecided  in  his  sentiments  upon  those  parts. 
It  was  a  singular  instance  of  indulgent  libe- 
rality in  him  to  allow  his  disciples  Fabricius 
and  Giseke  to  make  notes,  for  their  own  use, 
of  .what  he  considered  himself  as  scarcely 
competent  to  lay  in  a  finished  form  before 
the  public.  We  are  obliged  to  the  editor 
for  preserving  these  valuable  though  crude 
materials^  and  he  has  shown  abihty  in  di- 
gesting and  elucidating  them.  I  should 
scarcely,  for  my  own  part,  have  thought  it 
right  to  furnish  still  more  crude  and  imper- 
fect guesses  and  opinions,  from  manuscripts^ 
which  their  illustrious  author  had  purposely, 
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as  it  appears,  withheld  from  his  auditors,  lert 
he  should  lead  them  into  error.  This  will 
explain  a  note  in  Professor  Giseke's  preface, 
p.  IQj  which  however  wa3  printed  before  his 
request  came  to  my  knowledge ;  for  two  very 
intelligent  friends,  through  whom  it  was  meant 
to  be  conveyed,  judged  it  unreasonable  to  be 
made,  as  well  as  improper  to  be  complied 
with,  and  therefore  suppressed  the  message. 


I  have  only  to  add  a  few  practical  remarki 
on  the  preparation  and  use  of  an  Herbarium 
or  Hortus  Siccus.  The  advantages  of  pre* 
serving  specimens  of  plants,  as  fur  as  it  can 
be  done,  for  examination  at  all  times  and 
seasons,  is  abundantly  obvious.  iSlotwith* 
standing  the  multitude  of  books  filled  mth 
descriptions  and  figures  of  plants,  and  how» 
ever  ample  or  perfect  such  may  be,  tliey  can 
teach  no  more  than  their  authors  obser^'cd ; 
but  when  we  have  the  works  of  Nature  before 
us,  we  can  investigate  them  for  ourselves, 
pursuing  any  train  of  inquiry  to  its  utmost 
extent,  nor  are  we  liable  to  be  misled  by  llic 
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errors  or  misconceptions  of  others.     A  good 
practical  botanist  must  be  educated  among 
the  wild  scenes  of  nature,  while  a  finished 
theoretical  one  requires  the  additional  assist* 
ance  of  gardens  and  books,  to  which  roust 
be   superadded  the  frequent  use  of  a  good 
herbarium.     When  plants  are  well  dried,  the 
original  forms  and  positions  of  even  their  mi* 
nutest  parts,  though  not  their  colours,  may 
at  any  time  be  restored  by  immersion  in  hot 
water.     By  this  means  the  productions  of  the 
most  distant  and  various  countries,  such  as 
no  garden  could  possibly  supply,  are  brought 
together  at  once  under  our  eyes,  at  any  sea- 
son of  tlie  year*     If  these  be  assisted  with 
drawings  and  descriptions,  nothing  less  than 
an  actual  sur\'ey  of  the  whole  vegetable  world, 
in  a  state  of  nature,  could   excell   such  A 
store  of  information. 

Some  persons  recommend  the  preservation 
of  specimens  in  weak  spirits  of  wine,  and  this 
mode  is  by  far  the  most  eligible  for  such  as 
are  very  juicy.  But  it  totally  destroys  their 
colours^  and  often  renders  their  parts  less  fit 
for  examination  than  the  above-mentioned 
mode.     It  is   besides  incommodious  for  fre- 
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quent  study,  and  a  very  expensive  and  bulky 
way  of  making  an  herbarium. 

The  greater  part  of  plants  dry  with  facility 
between  the  leaves  of  books,  or  other  paper, 
the  smoother  the  better.  If  there  be  plenty 
of  paper,  they  often  dry  best  without  shift- 
ing ;  but  if  the  specimens  are  crowded,  they 
must  be  taken  out  frequently,  and  the  paper 
dried  before  they  are  replaced.  The  great 
point  to  be  attended  to  is  that  the  process 
should  meet  with  no  check.  Several  vegeta- 
bles are  so  tenacious  of  their  vital  principle, 
that  the}^  will  grow  between  papers,  the  con* 
sequence  of  which  is  a  destruction  of  tlieir 
proper  habit  and  colours.  It  is  necessary  to 
destroy  the  life  of  such,  either  by  immersion 
in  boiling  water,  or  by  the  application  of  a 
hot  iron,  such  as  is  used  for  linen,  after  which 
they  are  easily  dried.  I  cannot  however  ap» 
prove  of  the  practice  of  applying  such  an  iron, 
as  some  persons  do,  with  great  labour  and 
perseverance,  till  the  plants  are  quite  dry, 
and  all  their  parts  incorporated  into  a  smooth 
flat  mass.  This  renders  them  unfit  for  sub- 
sequent examination,  and  destroys  their  na- 
tural  habit,  the  most  important  thing  to  Ix.* 
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preserved.  Even  in  spreading  plants  between 
papers,  we  should  refrain  from  that  precise 
and  artificial  disposition  of  their  branches, 
leaves,  and  other  parts,  which  takes  away 
from  their  natural  aspect,  except  for  the  pur- 
pose of  displaying  the  internal  parts  of  some 
one  or  two  of  their  flowers,  for  ready  ob- 
^rvation. 

After  all  we  can  do,  plants  dry  very  vari- 
ously. The  blue  colours  of  their  flowers  ge* 
nerally  fade,  nor  are  reds  always  permanent. 
Yellows   are  much  more  so,  but  very  few 

•  _ 

white  flowers  retain  their  natural  aspect.  Tlie 
Snowdrop  and  Parnassia^  if  well  dried,  con- 
tinue white.  Some  greens  are  much  more 
permanent  than  others  ;  for  there  are  some 
natural  families  whose  leaves  as  well  as  flowers 
turn  almost  black  by  drying,  as  Mdampy- 
Tum^  Bartsioj  and  their  allies,  several  Wil- 
lows, and  most  of  the  Orchidece.  -  The  Heathy 
and  Firs  in  general  cast  off  their  leaves  be- 
tween papers,  which  appears  to  be  an  effort 
of  the  living  principle,  for  it  is  prevented  by 
immersion  of  the  fresh  specimen  in  boil- 
ing water.  Nandina  domestical  a  Japanese 
shrub,  lately  introduced  among  us  by  Lady 
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A.  Hume  and  Mr.  Evans  of  Stepney,  is  very  re- 
markable in  this  respect.  Every  leaflet  of.  its 
very  compound  leavej^  separates  from  its  stalk 
in  drying,  and  even  those  stalks  all  fall  to 
pieces  at  their  joints. 

Dried  specimens  are  best  preserved  by  be- 
ing fastened,  with  weak  carpenter's  glue,  to 
paper,  so  that  they  may  be  turned  over 
without  damage.  Thick  and  heavy  stalks  re* 
quire  the  additional  support  of  a  few  trans* 
verse  strips  of  paper,  to  bind  them  more 
firmly  down.  A  half  sheet,  of  a  convenient 
folio  size,  should  be  allotted  to  each  species, 
and  all  the  species  of  a  genus  may  be  placed 
in  one  or  more  whole  sheets.  Qn  tlie  latter 
the  name  of  the  genus  should  externallv  be 
written,  while  the  name  of  every  species, 
with  its  place  iDf  growth,  time  of  gathering, 
the  finder's  name,  or  any  other  concise  piece 
of  information,  may  be  inscribed  on  its  ap» 
propriate  paper.  This  is  the  plan  of  the  Lin- 
na^an  Herbarium,  in  which  every  species, 
which  its  original  possessor  had  before  him 
when  he  wrote  his  great  work  the  Speciei 
Plautarum^  is  numbered  both  in  pencil  and 
in  ink,  as  well  as  named,  the  former  kuid  of 
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numbers  having  been  temporary  till  the  ItooIc 
to  which  they, refer  waa  printed,  after  which 
they  were  confirmed  with  a  pen,  and  a  copy 
of  the  book,  now  also  in  my  hands,  wan 
marked  in  reference  to  them.  Here  there- 
fore we  do  not  depend  on  the  opinion  merely, 
even  of  Linnaeus,  for  we  have  always  before 
our  eyes  the  very  object  which  was  under  his 
inspection.  We  have  similar  indications  of 
the  plants  described  in  his  subsequent  works, 
the  herbarium  being  most  defective  in  those 
of  his  2d  Mantissa^  his  least  accurate  pub- 
lication. We  often  find  remarks  there,  made 
from  specimena  acquired  after  the  Species 
Plan  talcum  was  published.  These  the  her- 
barium occasionally  shows  to  be  of  a  different 
species  from  the  original  one,  and  it -thus 
enables  us  to  correct  such  errors. 

The  specimens  thus  pasted,  are  conveni- 
ently kept  in  lockers,  or  on  the  shelves  of  a 
proper  cabinet.  Linnaeus  in  the  P/iilosophia 
Botanica  exhibits  a  ilgure  of  one,  divided 
into  appropriate  spaces  for  each  class,  which 
he  supposed  would  hold  his  whole  collection. 
But  he  lived  to  fill  two  more  of  equal  size, 
and  his  herbarium  has  been  perhaps  doubled 
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since  his  death  by  the  acquisitions  of  his  sod 
and  of  its  present  possessor. 

One  great  and  mortifying  impediment  to 
'  the    perfect  preservation    of  an   herbarium 
arises  from  the  attacks  of  insects.     A  litde 
beetle  called  Ptinus  Fur  is,  more  especially, 
the  pest  of  collectors,  laying  its  eggs  in  the 
germens  or  receptacles  of  flowers,  and  others 
of  the  more  solid  parts,  which  are  speedily 
devoured  by  the  maggots  when    hatched, 
and  by  their  devastations  paper  and  plants 
are  alike  involved  in  ruin.     The  most  bitter 
and   acrid  tribes,  as  Euphorbia^   GentianOy 
PrunuSj  the  Syngenesious  class,  and  espe- 
cially Willows,  are  preferred  by   these  ver* 
min.     The  last-mentioned  family  can  scarcely 
be  thoroughly  dried  before  it  is  devoured. 
Ferns  arc  scarcely  ever  attacked,  and  grasses 
but  seldom. — To  remedy  this  inconvenience 
I  have  found  a  solution  of  corrosive  sublimate 
of  mercury  in  rectified  spirits  of  wine,  about 
two  drams  to  a  pint,  with  a  little  camphor, 
perfectly  efficacious.     It  is  easily  applied  with 
a  canicl-hair  pencil  when  the  specimens!  are 
perfectly  dry,  not  before;  ami  if  they  are 
not  too  tender,  it  is  best  done  bc^fore  they 
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are  pasted,  as  the  spirit  extracts  a  yellow  dye 
from  many  plants,  and  stains  the  paper.  A 
few  drops  of  this  solution  should  be  mixed 
with  the  glue  used  for  pasting.  This  appli- 
cation  not  only  destroys  or  keeps  off  all  ver- 
min, but  it  greatly  revives  the  colours  of 
most  plants,  giving  the  collection  a  most 
pleasing  air  of  freshness  and  neatness.  After 
several  years'  experience,  I  can  find  no  in- 
convenience from  it  whatever,  nor  do  I  see 
that  any  dried  plants  can  long  be  preserved 
without  it. 

The  herbarium  is  best  kept  in  a  dry  room 
without  a  constant  fire.  Linnieus  had  a  stone 
building  for '  his  museum,  remote  from  his 
dwelling-house,  into  which,  I  have  been  told, 
neither  fire  nor  candle  was  ever  admitted, 
yet  nothing  can  be  more  free  than  his  collec- 
tion from  the  injuries  of  dampness,  or  otlier 
causes  of  decav. 
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EXPLANATION  of  the  PLATES- 

Xab.  1.  Jig.  1.  Anatomy  of  wood,  after 
MirbeL  Seep.  14.  /.  2.  Embryo  of  Pi- 
nus  Cembra^  shown  in  a  section  of  the 
seed,  then  separate,  and  magnified^  from 
Mr.  Lambert's  work.  See  p.  98,  287-* 
289-  /•  3.  Seedling  plant  of  the  Dom^ 
heya^  or  Norfolk  Island  Pine,  with  its  4  co- 
tyledons, and  young  leafy  branches,  of  the 
natural  size, p.  98.  f.  4.  A  garden  bean, 
Vicia  Fabttj  laid  open,  showing  its  2  co- 
tyledons, p.  96 ;  f  the  radicle,  or  young 
root,  p.  94 ;  g  the  germ  or  corcuhim^p.  96. 
Above  is  a  bean  which  has  made  some  pro* 
gress  in  vegetation,  .showing  the  descend- 
ing root,  the  ascending  plumula^  p.  97j 
and  the  skin  of  the  seed  bursting  irregu- 
larly, p.  295. 

Tab.   2.  Roots.         f.  5.  Fibrous,  in  Grass, 

p.  105.        /.  6.  Creeping,  Mint,  p.  lOt). 

f.  7-  Spindle-shaped,  Radiish,  accompanies! 

by  its  cotyledons  and  young  leaves,  p.  107- 

3 
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/.  31 .  Peltate,  Nasturtium,  p.  149-  /.  S^r 
Clasping  the  stem,  p.  150.  /.  33*  Perfor 
liate :  /.  34.  Sheathing :  f.  35.  Equitant: 
f.  36.  Decurrent^  p.  '151,  and  spinous, 
p.  162.  f.  37»  Flower-bearing,  Rtiscus 
aculeatttSy  p.  151. 

Tab.  5*    /•  38.  Orbicular,  Hedifsarum  styra-^ 
cifolium,  p.  153.  /.  39* Roundish,  Fyrolaz 
f.  40.  Ovate:     /.  41.  Obovate:    /.  42.  El- 
liptical or  oval :   /.  43.  Spatulartc,  p.  154* 
/•  44-    Wedge-shaped :  /•  45.  LancecJate  r 
/.  46.  Linjear  :        /•  47.  Needle-shaped  : 
/r  48i  Trkngular^p.  155.    /.  49-  Quadran- 
gular, (also  abrupt,    p.  159)>  Tulip-tree : 
f.  50.  Deltoid :    f.  51.  Rhomboid  :   /L  52. 
Kidney-shaped,  p.  156.  /.  53.  Heart- 

shaped  :  f.  54.  Crescent-shaped :  /•  55.  Ar- 
row-shaped :  f.od.  Halbert-shaped,  (also 
acute^/?.  160),  f.  57.  Fiddle-shaped,  (also 
obtuse^./;.  I60),  Rumexpulcher^  p.  157. 
/*.  58,  lluncinute :  f.  59-  I-vrate  :  f\  (JO^ 
Cloven:  J\  Gl*  Thrcr-lobod,  Ancuionc 
lltpatica  :  f.  62.  Sinuatt'd,  Oak  :  /".  C>3'. 
Deeply  divided,  IlcllcboruH^  p.  158.  f.  (54^ 
I-^ciiiiated : 


:'*r' 
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.  6.  f.  65.  Palmate :  f.  66.  Pinnatifid  : 
■  /.  67.  Doubly  pinnatifid,  p.  139.     /.  68. 

Pectinate :  f.  69.  Unequal,  Begonia : 
./.  70. Jaggetl-polnted, p.  160.     /.71.  Re- 

tlise,  Utimcx  digynus:  _/'.  72.  Emargi- 
.  natc:  /.  73.  Pointed  :  /  74.  Blunt  with 
.  asmall  point,  |;.  I6l.  J- 75.  Sharp-point- 
j  ed,  Riiscus  aculeatits  :  f.  76.  Cirrose : 
.  /.  77.  Spinous,  p.  162.      ./:  78.  Fringed  : 

/.  79.  Toothed:     /.  80.  Serrated  :     /.  81. 

Crtinate,  p.  163. 

'  Tab.  7.    /■  82.  Doubly  as  well  as  sharply  cre- 
nate,  approaching  to^;  80 :   /.  83.  Jagged : 
f.  84.  Wavy,  Afeiti/attthcs  nijmphaoides  : 
f.  83.  Plaited,  p.  \65.    f.  86.  Undulated  : 
/.  87.   Curled,  p.  166.        /.  88.  Veiny  : 
/.  89.  Ribbed  :  /.90.  Three-ribbed,;).l67. 
/.  91.  Threewribbed  at  the  base  :       /.  92. 
Triply-ribhed  :     /.  93.  Cylindrical,  Con- 
chium,  p.  169.        /.  94.  Semicylindrical : 
/.  93.  Awl-shaped  :    /.  96.  Doubly  tubu- 
lar. Lobelia  Dortmanna  :     f.  97.  Chan- 
nelled, p.  170.       /.  98.  Hatchet-shaped, 
H      p.  171.     /.  99.  Three-edged,  Mesemliry 
^L.    nnthemum  deltoiiUs  :  f.  100.  Four-edged : 
K^  2  1.3 

m 
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Tab.  8.    /•  lOL  Alienated,  Ifimosa 

lata,  p.  172  *  /  102.  Hooded,  Sarra^ 
cenia,  p.  173.  f.  103.  Furnished  with  an 
appendage,  Dionaa  muscipula :  f.  104. 
Jointed,  Fagara  tragodes,  p.  175.  y.  105. 
Binate,  ^.  176.  /.  106.  Ternate:  /.  107- 
Interruptedly  Pinnate,  p.  177-  /•  108. 
Pinnate  in  a  lyrate  form,  jp.  178. 
f.  109.  Pinnate  in  a  whorled  manner, 
p.  179.  /.  1 10.  Auricled :  /.111.  Com- 
pound, p.  180.  f.  112.  Doubly  com- 
pound, or  Twice  ternate :  f.  113.  Thrice 
compound,  or  Thrice  ternate :  f.  114.  Pe*' 
date,  HtlleboTHS,  p.  181. 

Tab.  9*  Appendages.  f.  115.  Stipulas  of 
Lathyrus  latifoliusj  p.  219;  also  an  ab- 
ruptly pinnated  leaf,  ending  in  a  tendril, 
p.  176.  f.  116.  Stipulas  united  to  the 
footstalk,  in  Rosa^  p.  219;  also  a  pinnated 
leaf  with  a  terminal  leaflet, p.  I76.  f.ll7» 
Floral  leaf  of  Tilhy  p.  222-  /•  1 18.  Co- 
lomcd  floral  leaves,  Lavandula  Stocchas  : 

*  I  have  found  by  recent  experiment,  that  the  first 
leaf  of  iMifnjrus  NtssoUa  is  like  ihc  rt$l,  not  pinnated^ 
Lut  pimple  and  sessile.    See  p,  1 73.  - 
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*  f.  119/  Spinous  ones,  A  tract  1/ lis  cancel-^ 
lata: ..  J\  120.  Thorns,  Hippophde  rliam^ 
nmdes,  p.  223.  /.  12 1.  Prickles,  p.  224. 
/.  122..  Tendril,  Lathyrus  Idtifotfus : 
f.  123.  Glanda  of  tlie  Moss  Rose^  p.  226. 
f.  124.  Hairs :  /.  125.  Bristies^  pf  Eclmim 

pyrenaicum^  p.  227* 

» 

Tab.  10.  Inflorescence,  f.  126.  Whorl,  in 
Lamiuniy  p.  230,  /.  127.  Wliorled  leaves, 
and  axillary  flowers,  of  Ilippuris  vulgaris^ 
p.  231.  /.  128.  Cluster,  Ribes:  f.  129. 
Spike,  Ophrys  spiralis :  f.  130.  Less  cor- 
rect Spike,  Veronica  spiiafa^  p.  232* 
/.  131.  Spikclet,  Bromusj  p.2S3.  f.  132. 
Corymb:  /.  133*  Corymbose  fascicle, 
Achilleay  p.234i.  y.  134.  Fascicle,  Dian^ 
thus  Armeria^  p.2SS.  f.  135.  Head  or 
Tuft,  Trifolium :  /.  136.  Simple  Umbel, 
Eucalyptus  piperita^  p.  236.  /.  137-  Sim- 
ple Umbel  in  the  natural  order  oi  JJmbeU 
latce,  Astrantia  major^  with  the  Involu* 
crum,  a  : 

Tab.  11.       /.  138.  Compound  Umbel,  La^ 
$erpitium  simplex^  with  its  general  Invo- 


lucrutn,  a,  and  partial  one,  ft,  p.  'M6. 
f.  1S9.  Cyme,  Lauvustinus,  p,  237- 
/  140.  Paniflo,  Oat,  p.  238.  /.  141. 

Bunch,  Common  Vine,  p.  239. 

Calyx.  /.  142.  Verianthiumy  or  Calyx 
properly  so  called,  Diatitfnis  deltoides, 
p.  245.  y.  143.  InvolucrunJ,  so  called,  in 
Anemone^  p.  247-  />  144.  Involucnim  or 
Indiisium  of  Ferns,  p,  248.  /.  145.  On? 
of  the  same  separate,  with  a  capsule  and 
its  ring.  /.  HG.  Catkin  of  the  HaseUnut 
p.  349. 

Tab.  12.  Calyx  and  CorolKi,  with  Nectary. 
f.  147-  Sheath  of  the  Narcissus;  a,  the 
Petals,  called  by  Jus.sicu,  Calyx ;  A,  the 
Crown  or  Nectary,  see  p.  26A.  f.  148. 
Husk  of  Grasses,  p.  250.  /.  149-  Awns. 
f.  150.  Scaly  Sheath,  Pterogomum  Smithiit 
/?.951.  /.  151.  Veil  of  the  fcame,  p.  252. 
264.  f.  152.  Jungcrmauiiia  epiphylta, 
showing  a,  the  Calyx,  p.  252 ;  6,  the 
Veil  or  Corolla,  p.  252,  265 ;  and  c,  the 
unopened  Capsule.  /'.  153.  Wrapper, 
Agoricm :  /'.  154.  Radical  Wrapper, 
p.  253,  J\  155.MonopetalousStJver-*hoped 
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Corolla,  p.  256.  25?.  /.  156.  Polypetalous 
Cruciform  Corolla:  f.  157.  A  separate 
Petal  of  the  same  ;  a.  Claw ;  6,  Border ; 
f.  158.  Unequal  Corolla,  Butomits,  p.  256. 

f  Tad.  13.  /■  159-  Bell-shaped  Corolla: 
/.  160.  Funnel-shaped  :     /.  l6l.  Ringent : 

■•  /.  162.  Personate,  Antin-hinum  reticula- 
tum,  p.  257-  /■  163.  P^ilionace»us,  La- 
tftJ/rus  ;  /.  164.  Standard  of  the  same  ; 
/  165.  One  of  the  Wings  ;  /  I66.  Keel ; 
/.  167.  Stamens,  style,  &c. :  /  l6"8,  In- 
complete Corolla,  Riltera.  />l69.  Peloria^ 
.  or  regular-flowered  variety  of  Antinrhinum 
Ltjiariaf  p.  258.  f.  170.  Nectary  in  the 
Calyx  of  Tropaoltim :  f.  171.  Nectary 
o£Aquikgia,p.266.  /.  172,  173.  The 
eame  part  in  Epimedium  :  f.  17-i.  Pair 
of  Nectaries  in  Aeonitum,  p.  267-  /•  175. 
Fringed  Nectaries  in  Partiassia,  p,  268. 

Tab.  14.  Stamens,  Pistils  and  Fruit.    /.  I76. 

A  Stamen :  a,  filament ;  b,  anther,  p.  270, 
271.  /.  177- Pistil:  a,  germen;  6,  style; 
c,  stigma,  p.  273.  /.  178.  Capsule  of 
an  annual  M€$embrifanthemum,  open  and 
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phut,  p.  277*  jT-  179t  Transverse  section 
pf  th^  capjjule  of  Datura^  p.  278>  showing 

;  i^e  partitions  and  cQlumellcBm  f.  180, 
Siliqm^  or  Pod:  /•  181.  Silicula^  ox 
Pouch,  p.  280,  /•  182.  Legume,  p.  281, 
/.  183-  3tone-fruit,  p.  28?,  /.  184.  Ap- 
ple :  /.  185*  Berry :  /.  186.  Compound 
,  :3erry,  p,  ^83.     /.  Ij57.  Berry  0^  Vassi- 

. .  J^ora  •  siibero^aj  p*.  284,      .f,  188.   Cone, 

Jjaxchf  p.  286.    f.  X89.  Capsule  of  a  Moss, 

,  Splachnum^  with. its  fleshy  base,  or  apty^ 

^  physify.a^  and  fringe,  &,  p.  489,  491* 

If  AB.  15,  /.  190.  Barren  flower  of  a  Moss, 
•    much  magnified,  after  Hedwig:       f.  I9I. 
Stamens,  with    the  Pollen  coming   forth, 
and  the  jointed  filaments,  p.  489-     /•  192. 
Fertile  flower  of  a  Moss,  consistiug  of  nu-r 
merous  pistils,  only  one  of  which  in  gene- 
ral comes  to.  perfection.     They  are  aKo 
accompanied  by  joiiited  filaments  :    f.  VJS. 
A  germinating  seed  of  Gymnostomian  pyri" 
fonne^  from  Utdwig  likewise,  showing  its 
expanding  emln-yo  : : .      /.  1 94..  Tlu)  same 
.    more  advanced;      /.  195,  Tlic  same  much 
:    further  advaniped,    and  become  a  young 
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.  plant,  .  showing  its  leaves  and  branched 
cotyledons,  p.  290.      /.  196.  Young  plant 
of  Funaria  hygroihetrica^  exhibiting  the 
same  parts,. p.  491  •     /.  197-  Powdery  wart 
of  a  Lichen^  priRsumed  to  be  its  barren 
flower:        j\  198.  Perpendicular  section, 
magnified;  oF  tlie  shield  or  fruit  of  a  Liclien^ 
showing  the  seeds  imbedded  in  its  disk, 
p.  493.      /.  1D9.  Section  of  the  seed  of  a 
Date,  Ph(B7ux  dactylifera^  from  Gartner, 
the  bulk  of  which  is  a  hard  J /iw  wen,  p.  291, 
having  a  lateral  cell  in  which  is  lodged  the 
horizontal  embryo,  a^  p.  288,        f.  200^ 
Section  of  the  Vitcllus  in  Zamia^  from  the 
same  author,  with  its  embryo  a.  with  which 
it  is,  like  a  cotyledon,  closely  connected, 
p.  292.    f.  201.  Rough  coats  of  the  seeds 
in  Cynoglossurn,  p.  298.      f.  202.  Arillus 
of  a  Carex,  p.  299-    /•  203.  Seed  ofA/zc^ 
lia,   with  its  cup-shuped  Arillus^  p.  296* 
f.  204.  Fa}>puSj  or  Seed-down,  of  Trago^ 
pogoji,  p.  300.      /.  205.  Tail  of  the  seed 
in  Dry  as  :     f.  206.  Beaked  fruit  o(  Scan^ 
(li.r,    with  its  seeds   separating  from  their 
base,  p.  301.  f.  20?.  Winged  seed  of  Em^ 
hothriuni^  p.  302.     /.  208.  Section  of  the 
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conical  Receptacle  of  the  Daisy,  with  its 
calyx :  /.  209-  Cellular  Receptacle  of 
Onopordum^  p.  305.        /.  210.  Ligulate 

m 

floret  with  both  stamens  and  pbtil,  in  a 
Dandehon^p.  308.  yi  2 1 1.  Ligulate  floret 
with  only  a  pistil,  in  the  radius  of  a  Daisy, 
p.  307.  /SW.  Tubular  floret  from 
the  disk  of  the  same,  having  stamens  and 
a  fertile  pistil,  p.  308.  /.  213.  Capsule 
of  a  Moss  with  a  double  fringe,  the  lid 
shown  apart,  p.  488.  /.  214.  A  porticm 
#f  the  same  fringe  magnified,  p.  491* 
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L  Index  of  remarkable  Plaots^  or  tbose  of  which 
any  particular  Mention,  or  any  Change  in  their 
Classification,  is  niade. 


Abroma,  448 
Ahrui  precatorius,  448 
Acer,  4M 

—  saccharinum,  67 
JEsculus  Hippocastanum,  137 
Agrimonia,  365,  4S6 
jSlanthus,  SJS,  489 
jilgiBf  495-^-499 
jlfopecurus  bulbosus,  1 14 
jtmararUhuSi  373 
jltnaryllisformostssima,  330 
jimbrosinia^  469,  476 
Ana^allisy  389 
Angwpteris^  388 
Annona  hexapetala,  f  f  6 
Apofiogeton,  490^  486 
Aguibcia,  475 
Arenaria,  362,  374 
Arislolochia  Clematitisy  337 
■  S^Ao,  337, 386 

^rtm,  81^919  265, 469>  476 
Ash,  61,  114,  187 
Asperifolice^  414 
Athrodactj/lis,  373,  479 
Airiplex,  464 
Aucuba,  378 

Bamboo,  75,  378 
Barberry,  385 
Bauhiniaj  376 
Black  rose,  88 
Blandfardia,  368 
Bonaparteuy  376 
8 


Brodicpay  963^ 
Brou'allia,  388 
Bryonia,  475 
BubromOf  448 
Buffbnia,  388 

Cactus  coccinellifer,  337 
CtBnopteriSj  388 
Calamagrostis,  387 
Calceolaria,  374 
CaZ/a,  469,  476 
Carina,  4€8 
Cannabis,  330,  481 
Capura,  419 
Carpinm  Betulus,  849 
Caryocar^  431 
Caryo^hyllus,  487 
Celosia,  324 
Cejcatonia,  485 
Ceratopelalum,  374 
CAara,  473 
Cherry,    double-blossomedj 

275 
Chrysantliemum  indicum,  94 
Cist  us  cretiais,  J  89 
Citrus,  449 
Cleome,  430,  436 
Climbing  plants,  II9 
Cluytia,4Hl 
Cottce,  344 
ColumnifsTdBy  44d 
Qonchium,  374 
Conferva  bullosa,  813 
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Contort€P,  4X5,465 

Coriaria^  4 S3 

Cornus  masnifay  69,  187 

iJvymhiitm^  467 

Cucumhy  475 

Cucurlnta^  473 

Cuscuta^  95.  102 

Cyamus  X^fumlo,  fgo,  J94, 

371,  387 
Cycas  revolutdj  331 
Cytinus,  46»i 

Harea^  3S8 
PeviPs-bit,   107 
Dickscniaj  377 
Dieiamntis  albus,  168 
jyU/enia,  377 

J)ron{pa  mtisctpiila^  173,  198 
DodeccthtoH  Sleadia,  91 
J>og-rosc,  346 
Ihmhi/a,  QS,  289 
Dor  iter.  tQy  377 
Dracontium^  460 

Epimedium  alpinum^  361 

Uriocaliaj  373 

£rri/OT,443 

F.udeay  483 

E2:p'iorbia,  327,  374,  477 

Ferns,  486 

/>Vw?,  33(3,  485 
FUiccs.  486 
y/cz/y «  trisfcu  78 
Foniaifiesia,  375 
Dadiniis  (JrnuSy  189 
FuJigiy  499 — 502 

Gent'mna,  374 
Gictiuiujn  phfrnicium,  323 
Ghjeyrrhizny  373 
Coodtvia,  3J5 


Gourd  tribe,  475,  478 
Grasses,  411,  475,  484 
Gretvia,  469 
Gueltarda,  476 
Gundelluy  375 
GypsophUa,  374 

Hastingia  coccmea,  403 
Hedysarum  gyrans,  2 1 1 
Helianthus  ^nrmus,  68,  186, 

f099  373 

■  iulerosusy  lOS 

HtlklereSf  468 
HemerocalUs,  S69,  373 
Hemp,  330 
HepatidB,  493 
Hemandia^  377 
HrZ/ta,  383 

Hippcmane  Mancinella^  fOi 
Hippophde  rhamnmdes,  296^ 

481 
fjippuris,  316 
Holmskioldia,  403 
Hop,  189 

Horse- chesnut,  136 
Humea,  376 

Jatropha  urens,  3f  1 
Jerusalem  artichoke,  109 
Jungermannia,     252,    265| 
494,  495 

Kdlmiay  325 
KU'nihoviu^  468 
Kmtppiaj  377 

Lace-bark,  26 
iMcheriQlia  tricolor ^  lit 
Z-«  uopetalt/  w ,  374 
Latlnjru^  jiphaca,  221 
Lavattra  artorea,  103 
Leea,'i75 
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Lemnay  317,  4^73   • 
Lichen f  495—497 
Liliacdce,  418 

Liliumtulbiferumy  14\,9JB 
LiTincea,  377»  38S 
LhhospermiiiTij  373 
Liverworts,  493 
Lobelia  longiftoray  S04 
Lonicera  caindeu^  135 
LuridcBy  415 

Magnolia  J  377 

Maltese  oranges,  88 

MalvacecB,  440 

Marchaniiay  494 

Meadow  SalTron,  3J4 

Melaleuca^  450 

Mentha^  228 

Mimosa  pudica,  40,  f  til 

*  sensitivaf  %  10 

MirahUis,  466 

MonocotyledoneSy  57,  59 

Monsoniay  449 

Morns^  474 

Mosses,  251,  264,  290,  317> 

488—493 
MurrceOy  382 
Mtisaj  318 
Muscij  468—493 
Mtisscenda,  222 
MyosotiSf  228 
Myristica,  483 
Myrti,  427 

Nandina  dotnestica,  507 
,NastuSf  372 
Nelumhium^  371 
Nepenthes  distillatoriay  ?73, 
197,  463,483 

"Nopal,  339 

£{orfolk  island,  pine  of,  98, 

289 
3 


Nymphcea,  191,  301,  .SSs^. 

385 

Omphalea,  477 

Orchidete,    109,  458--«'46flL. 

467  : 

Origofium,  373  * 

Ornithopus  perpUsiiUs,  148  • 
Orobus  syhaticusyljj    . 
Oxaiis  sensilwd,  210 

Palm<B,  57—59,  6i?,  lig, 

313,321,502—504      * 
PandamiSy  37?,  479 
Papilionacecty  4S3,.44f  »-44# 

Passi/lora,  438  . 

Periploca  grccta,  467 
Phleiim  pratense,  4i,  J  tj 
Phyllachne,  466 . 
Pine-apple,  316 
PinuSy  477 

Pistacia  LentiscfiSy  346  '      ' 
Pz5//a,  439,4^8 
Plane-tree,  its  budi^  130 
PamacecBy  427 
Populus  ditalaia,  189 
Potamogeion,  194 
Pothos,  469 
Pre  ciiP,  414 
Primula  marginata,  91 
Pterisy  388 

RkapiSy  322 
TViodtola,  395 
Rivularia^  498 
RosacecBy  418,  428 
Rotacecp,  414 
RuhiaceWy  219 
Rumex  sanguineus ,  74 
Rutacece,  2l)7 
iJtt/a  grateolcns,  324 


uaxBXU 


SaExj 471 

Saivim  pomifera^  346 

Scheackzeria,  376 
SaCawijutf ,  409,  -^h  ^^ 
Soopolia,  468 
Senpiaamj467 
Stem  ia/iMia^  S4S 
Sisjpimckmm^  437 
SmaiUa  semsUhfo,  910,  37Bf 

445 
SJamdra  graadifiora,  140 
~r,  363 

r,377 

485^  478 
SiihugOj  463 
SireutziOj  376 
Anoi^i/Sa,  463 
Studrtia,  375 
Siyliduam,  469^  464 

Tabashecr,  76 
ToiBiirnuiKf,  438 
Toms  nuctfera,  n% 


Theohoma^  447 
TmesipteriSf  388 
Tournefortiaf  -  37  5 
Tni^D^paii  nutjor,  347 
7rop<poiiijn,  481 
TttAh^Aio,  863 

UmheUifertB^  416 
Vredofiumemii,  348 

Fa£sMria  spiralis,  335j  480 
Vamcheria,  498 
Fentenati&j  464 
Flscim  o^hm,  908 

Willows^  84,  60,  188,  34d^ 
471 

JTcnihe,  483 
Xylopioj  469 

Yew,  985 
2oslenr,469 
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/Lbbvpt  leaves^  159, 177 
jlcauksy  plantcB^  186 
jicerosum,  folium,  154 
Acina<nforme,foL  170 
AcvnuSy  283,  S95 
AadeuSf  284 

jicumimatum,foKum,  lft> 
Acutum^fol.  100 
Adpressa^  folia  y  147 
Aascendens^  catdisy  117 
Aggregate  flowers,  308 
Asgregatiypeditnculi^  131 
^ki,  858,  301 
Alatus,  caulisj  1 83 
Albumen,  89(^^994 
Alburnum,  33 
Alienaiumy  folium,  178 
Altema,  folia,  145,  177 
Aitemi  ramosus,  caulis,  181 
Amentum,  848,  849,  309 
Amplexicaulia,foUa,  150 
Anceps,  caulis,  183 

,folium,  170 
Angiocarpi,  fongiy  501 
Anthera,  271 
AphyUcB,  plantee,  144 
Apophysis,  489 
Apoihecium,  497 
Appendages,  818 
— — —  of  the  seed,  308 
Appendieulatum,  fol.    173, 

197 
i^ple,  288 

Arillus,  896—899 


Arista,  850 

Arrow-sbaped  leaf,  156 
Artxcalata,  radix,  113 
Articulatum,  foUum,   175^ 

178 
ArticulatuSy  caulis,  188 
,  culmus,  188 
Artificial  systems,  355— 359U 

380 
Auriculatum, folium,  179 
Avenium,foL  I67 
Awlshaped  leaf,  I69 
Awn,  850 
Axillaris,  pedunculuSj  1; 


Bacca,  888 — 886 
Bacittum,  497 
Barrett  flowers,  306 
Bast  trinervey folium,  167 
Beat:,  301 
Beard,  850 
Berry,  288—286 
Bijloriy  pedunaiti,  131 
Bigeminatum, folium,  IM 
Buobum,foL  157 
Bina,foha,  145 
Binatum^  folium,  176 
Bipinnatifidum,fol.  159 
Bipinnatum,foL  181 
Bitematum,foL  ISO 
Blisterv  leaf,  1 65 
Blunt  leaf,  160 
Botany,  11 
Brach'ialus,  caulis y  If? I 


A3ft 


IKOB^  1U 


Br.actea,  221—223,  246 
Buliasa,  radix^  \\\ 
JSnllatumy  folium,  165 
Buncb,  238 

Calyplroy  Q5Sj  264,  488 

Ca/i/x,  243—255 

Cambium^  36 

Campanulata^  corolla^  257 

CanaUculatumyfoUumj  1 70 " 

CapUulum^  235 

Capsutay  278 — -280 

Carina^  258 

Carinatum,folinmj  170 

Camomin,JoL  169 

CartilaginettmyfoL  162 

Calkin,  248,  249,  286,  30$ 

CattiluSy  248 

Cauda,  301 

CaudeXy  102,  104 

Caulinayjhliuj  144 

Caulinusy  pedunculus,  130 

CauliSy  1 1 6 

Cellular  integument,  23 

Central  vessels,  50 
Channelled  leaf,  1 70 
Characters  of  plants,  365— 
370,  434 

C}Uatum,Jhlium,  162 
Circu7?isc'issa,  capsula,  413 
Cirroyinfiy  fo/hwi,    161,1/6 
Cirnts,  2t24 — 2C6 
Climbing  stems,  II9 
Clo\Tn  leaf,  157 
Cluster,  231 
Coarctafa,  panic  uhy  238 
Coccumy  2  SO 
Coloratum^foliumy  168 
Coloured  leaf,  16S 
Culuimllay  27s 
Comuy  301 
Computus,  JlojSy  306 


Composiia,  folia,  151,  1 

181 
Compoimd     ^owtrs,     307^ 

450 — 157 
'  '   ■  leaves,  151,  IJJ 

■^181 
Compressurriy  folium^  170 
Coiicavum^fol.  165 
ConduplicatumyJvL  164 
Cone,  286 
Confertay  folia  y  145 
Conjugatunty  folium,  J7fl 
Co7tnata,  folia,  150 
•  Conculmn,  96,  288 
Cordatuffiy  folium,  150 
CoriaceumyJ'oL  172 
Corolhy     243,       fi55-->270j 

353 

Cory  minis,  OT3 
Costatum,  folium,  166 
Cotyledons,  96»  289 — «94 
Crenahuriy  folium^  163 
Creseent- shaped  leaf,  156 
Crispiun^  foil  urn,   166 
Crucifonnisy     corolla,    257, 

436,  437 
CucuUatum,  folium,     173, 

195 
Culmusy  127 

Cuneiforme^  folium,  154 
Cup  of  the  Flower,  243 — 255 
Curled  leaf,  1 1)6 

Cuipidatumyfjliumy  I6I 
Cuticle,  16 
Cylindrical  leaf,  169 
Cyma,  23Jy  e46y    309 — 311 
Cijplitllay  497 

DeclJurimy  folium,   172 
Dccompositajn^  /iL  ISO 
DtcurrcritiUy fotioy  !51,  ITS 
Dtcus^ata,foL  I46 
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DettnidtSy  foliitmy  \bb 
Demer.^a.  folia ^  148 
Dentaium^  folium^  16^ 
Depressuy  Julia^  148 
Deprcssum,  folium,  1 70 
DelermindUramosuSj  caulis, 

122 
Diamond-shaped  leaf,  155 
DicotyUdoneSy  97 
Diffusa ,  paniculay  237 
Diffiisu^^  caulis,l^20 
DiiTtaiinn,  folium,  176 
Dtoiciy  fiores,  30G,  395 
DistvSf  308 

Dissectumj  folium^  158 
Dissepimentumf  279 
Disticha^  foluf,  H6 
Distichus,  caulis^  121 
Dolafiriforme J  folium f  171 
Down  of  thcseed^  2D9 — 301 
Drupaj  282,  284 
Dust  of  the  4nther,  268 

Ellipticum^  Jolium^  153 
Emarginaiumy  foL  160 
Embryo,  96,  28f — 2S9 
Emersa^  folia,  149 
Entrve,  folium,  167 
Enodisy  culmus,  127 
Ensiforme,  folium,  170 
Entire  leaf,  16 1 
Epidermis,  16 
Eyuitantiq,  foliOj  150 
Erecta,  folia^  M7 
Ereclus,  cqull^,  1 1 7 
Erosum,  folium,  1 63 
Evergreen  leaves,  17'^ 
Excitability,  65 

Fall  of  the  leaf,  311 
FasciculatUy  folia,  146 
FascirulatiLs,  cauiis,  127 
Fasciculus,  235 
Fertile  flowers^  306 


Filrosa,  radix,  105 
Fuldie-phapcd  leaf,  157 
Filavientum,  270 
Fingered  leaf,   176  * 

Fissum,  folium,  157 
FlagtUiformU,  cauiis,  \\d 
Fleshy  leaf,  169 
Fkruosus,  cauiis,  120 
Floral  leaf,  221— f2:23 
Flora  tri'ites,  79 
Florists,  307 
Florifi-ra,  folia,  151 
Ffosculiy  307 
Folium,  143 
FoUiculuSy  279 
Forcing,  90 
Fringe  oi  mosses,  49 1 
Fringed  leaf,  162 
Frowv,  133 
Fulcrum,  218 
Fusijormis,  radix,  107 

Gallulus,  285 

Galls,  344 — 347 

Gemma,  135 

Oemmaceus,  pedunculus,  131 

GetiiculatuJi,  culmus,  128 

GeNUi,  geuera,  359— »36d 

Germ,  287 

Gcrmen,  273,  974 

Gibbum,  folium,  \  69 

Glaber,  1$4 

Gland,  226 

GUwdula,  226 

G/flf wc////o  w/ m ,  folium,  1 64 

GlfWCUS,  125  ^ 

Gluma,  250,  309 
Grafting,  87 
Granuiata,  radix,  1 1 3 
Gymii  '>carp  /,  ^  /^  //^r/  ,501 

Hairs  of  plants,  226 — 229 
Halherd-shaped  leaf,  156 
Ha^talumy  foliuviy  156 

g  M 
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Hatcbet-shaped  leaf,  171 
Heart-shapea  leafy  156 
Herlariuuiy  504 — 51 1 
Uilum,  295 
HirtuSj  125 
HispiduSy  125 
HoiIow  leaf^  166 
Honey,  259,. 266 — 270 
Honey  dew,  1 89 
Hooded  leaf,  173,  195 
Horizontalia,  Jotia,  14  J 
Husk,  250 
Hymeriiutny  501 
Uifpocralertf6rmiSyCorol.257 

Imlrtcata^  folia,  146 
Immersaj  folia,  148 
Incanas,  125 
Incisum^  folium,  158 
IncompUta,  corolla,  258 
Incompletus,  flos,  306 
Incwrva^  folia,  148 
ludusium,  248 
Incquale,  folium,  159 
Inerme,  folium,  162 
Infiexa,  folia y  148 
Inflorescentia,  230 
InfundihiliformiSy  corol.  257 
In tegerrimtiniy  folium,  I6I 
Intcgrvmy  fol.  152,  til 
InttrnodiSy  pedunculus,   130 
Involucclluniy  246,  £47 
Imvlucrum,  245 — 248,  310 
Iniolutum,  folium,  164 
Ja/tfS,  248 

Jagged  leaves,  163 
Jagged -poinied  leaves,  16P 
Jomicd  leal,  175,  178 

Keel,  ':5S 
Keeled  leaf,  1  70 
Kidntv-shapcd  leaf,  156 
Laciniatum,  folium,  158 


LiBvis,  124 
Lamell€B,  501 
Lamina,  cotoIUb,  256 
Lanatvs,  185 

Lanceolatum,  folium,  154 
Lateralis f  pedunculus,  131 
Lotus,  caulis,  120 
Leathery  leaf,  17t 
Legumen,  281 
L/m*,  25 

Ligulaii,  JloscuU,  307 
Limbus,  cotoIUb,  256 
Lineare,  foKum,  154 
Lingulatum,  folium,  172 
Lion-toothrd  leaf,  157 
Lirella,  497 

Lobalum,  folium,  152,  157 
LobedleaF,  152,  157 
Lumilaium,  folium,  156 
Lyralum,Jbl.  157i  178 

Maculatus,  126 
Medulla,  38 
Membrana,  294 
Memlranaceum,foBum,  172 
Monocotyledones,     planttjt^ 

57,  59,  97,  225,  269 
Monoid,  flores,  306,  395 
Mucronatum,  folium,  16I 
MuUifiori,  pedunculi,  133 
Mutica,  gluma,  251 

Naked  (lowers,  306 

leaf,  168 

Natafiiia,  folia,  148 
Natural  systems,  355— 359| 

406 
Neciarium,  255,  266 — 270 
Needle- shaped  leaf,  154 
Kerrosumy  folium,  I66 
Nicked  leaf,  l6a 
Kiltdus,  124 

Nomenclature,  3 70-— 388 
Notched  leaf  J  I63 
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J^ucamentum,  249 
Nudum^  folium^  168 
Nadus f  flosy  306 
Nut^  S82 

Obliqua^  foUaj  148 
Oblique  leaf,  at  the  base,  139 
Oblongum^  foliumy  153 
Obovatumf  folium,  153 
Ohlusum^  folium^  160 

'  cz<ffl  acumine, 

161 
Ochrea,  223 

Opposita,  folia,  145,  177 
OppositlfoUus,    pedunculuSy 

130 
Orbiculatum,  folium,  15S 
Ovale f  folium,  153 
Ovatum,  folium,  153 

Palmaiumy  folium,  158 
Panduriform^,  folium,  157 
Panimta,  237 
Papilionacea,  corolla,  258 
Papillosus,  124 
Pappus y  299—301 
Partitum,  folium^  158 
Pateutidy  folia,  147 
Pec/  inatum^  foliu  m ,  1 5  9 
Pedatum^  folium,  181 
Pedicellus,  199 
Pedunculus,  129 
Pellicula,  296 
Ppltaia,  folia,  149 
Ptntagonus,  caulis,  123 
Pepo,  284 
Perfect  flowers,  306 
Perfoliata,  foUa,  150 
Perianthium^  244 
Pcricarpium,  244,  276 — 287 
Perlc/uBtiujn,  251 — 253 
Peridium,  502 
Peristomium,  491 
Perfonata^  corolla,  ^bl 


Peialum,  243,  253 
P€tiolata,foHa,  149 
Petiolus,  132 
Pileus^  502 
Pilosus,  125 
Pi/?/5,  226 — f  29  ^ 
Pinnalijidum,  folium,  158 
Pinnatum,fol,  176 — 179 
Pistillum,  243,  273—27* 
Plaited  leaf,  165 
Plicatum^  folium^  165 
Plumula,  97 
Pod,  280 
Podetium,  497 
Pointed  leaf,  160 
PoZ/en,  272 
Pomum,  282 
Pouch,  280 
PrcBmorsay  radix,  107 
Prcemor sum,  folium,  r60 
Prickle,  224 
Procumbens,  caulis,  lt7 
Prolifer,  caul.  121 
Prostratus,  caul.  117 
PubeSy  seminis,  301 
Pubescence,  226 — 229 
Punctatumy  folium,  165 

Quadr  an  gulare,  folium,  155 
hiudrungiilaris,  caulis,  123 
}uater7ia,foliat  146 
hnna^foUa^  146 
)uinatumj  foliu  m,  176 
hiin(juangulare,fol.  155 
UiinquuNgularisy  caulis,  1 23 

Racemus,  231 
liadicalia ,  yb/Zrz  ,144 
Radical}  Sy  caulis,  118 
Radiculuy  103 
Radius,  308 
Ramea,  folia,  145 
Rameus,  peduuculusj  130 
Ramosissimus,  caulis,  121 
2  S  2 
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Rays,  308 

Receptacidum,  S44,  301,305 
ReclinatayJ'olia^  147 
RevUfiatuSj  caul'rs,  1 1 8 
Rectus  J  caulis,  V20 
RecurvQy  folia,  147 
Rejirxa^  folia  f  147 
Reniforme^  folium  y  136 
Repandum^  folium^  163 
Repent ^  caulis y  1 1 7 
— — ,  radiXy  \  06 
Resupinata ,  /b/ifl,  1 4 8 
Ret  unit  m,fol'>  urn  ^  160 
/?ti;o  7//7/?« ,  fol'ium,  1 64 
Rhomhcuvin  folium  y  155 
Ribbed  leaf,  1 66 
Ribless  leaf,  l67 
RingenSy  a^rollay  257 
Rosacea^  corolla,  257 
Rostnimy  seminis,  301 
Rotata^  corolla,  257 
Rugged  leaf,  165 
Rugosuvi ,  foLmn ,  1 65 
Runcuiai  uin,  ftdiuin,  157 

Sagiffalujiiy  folium^  1 56 
Samara^  279 
Sarmf-ntosus^  caulis,  l!20 
Scaler,  \'2b 
Scaly  mots,  1 12 
Scandc/is,  caulis,  1 1 8 
Scopus,  li-'S 
S:ar  oi  I  he  seed,  295 
Sc!mit:^r-v|iaped  leaf,  170 
St:(u^.'J':^  folia,  147 
Seed,  Ci'i,  -87— -04 
Su-d-vessci.  '244,  i^jG — 287 
Semen    '^\A,  !^87 — 301 
*>V7/;  kiil'nf^.ruLcvirt ,  ^  b/.  1 6  9 
Srififjtniro.i.  /.";/.7/;//,  172 
S-  oar.,  ltd  llowt* ro,  Sdi) 
Serf  a!  ;i :)! .  ^ 0//.7  ?>i,   1  (J2 
*S>rr^/ /'/ /  n.i 5  /o//d7  '7; ,  1 63 
SessilL'SfJiarc<y  132 


Sessilia,  folia,  149 

Sharp  leaf,  16O 

Sheath,  250,  251,  30flf 

Sheathing  leaves,  150 

Shrubs,  136 

Silicula,  260 

Sillqua,  280 

Silver  grain,  53 

SimpUcia,  folia,  131 

Sinuaium,  folium  J  1 57 

Solitarius,  pedunculus,  131 

Spadix,  250,  265 

Sparsa,  folia,  J  45 

Spar  si,  pedunculi,  131 

Spaiha,  250 

Spa  tulatum,  folium  f  154 

Species  of  plants,  359-^37^ 

S/;fca,  231—233 

Spicula,  233 

Spike,  231 — 233 

Spikelet,  €33 

SpinUf  223 

Spinosum,foliumy  ld9 

Spiral  vessels,  47 

Spurce,  497 

Sporaugium,  496 

Stamen,  243,  270 — 273 

Standard,  25S 

Stigma,  273 

S7/pt.y,  134 

Stipula,  218 — 221 

Stone  fruit,  282 

Striutus,  126 

Strictus,  caulis,  1 20 

Strobilus,  286 

Strophiolum,  302 

Stylus,  273 

Submersa,  folia,  148 

Subrotu  ndu  m,folinm,  153 

SuLstss  }U,  foliv  m,  174 

Sul'ulatum,  folium,  169 

Sulcaius,  126 

SupradecowpositumyfoL  1 6^ 

Sword-shapcd  leai,  170 


INDEX   II. 


53i 


Tall  of  a  seed,  301 
Tendril,  224 — 22(3 
Teres y  caviU^  122 
'----' J  follu7n,  169 
TermijwlisjpedunculnSj  131 
Temayfoliaj  145 
Tefnatum^foliumy  176 
Testay  294 

Tetragonum  J  folium  y  1 7 1 
Teiragonus,  caulis,  123 
ThalUiiy  496 
Thorn,  223 
Thyrsusy  238 
Tomeniosysy  125 
Tongue-shaped  leaf,  172 
Toothed  leaf,  162 
Triangular e J  follu m ,  1 5 5 
Triangularis^  canlis,  1 23 
Tnc^,  497 

Trigonunif  folium  y  171 
Tri^oTZtti,  caulisy  123 
Trnohumy  folium  y  157 
Trinerve y  folium y  \67 
Triplinerve,  foliu  m,  1 C  7 
Triqueier,  caulisy  123 
Triquetrumy  folium y  \  7 1 
Trowel- shaped  leaf,  155 
Truncal  um^  folium  y  159 
Tulcrosa,  radix,  108 
Tubular  leaf,  I69 
Tubulosi,  JlosatU,  303 
Tut  ulounny  folium  y  169 
Tubus y  255 
Tuft,  235 
Tunir,  296 — 2Pf) 


XJmVellay  236,  245,  309-311 
Undivided  leaf,  152 
Uudulaiumy  folium,  1 M 
Unequal  leaf,  159 
UngiiiSy  256 
Uniflorty  pedunculiy  IS  I 
United  flowers,  306 
Vtriculusj  278 

Vagiuanliay  folia  y  150 
VariegatuWy  fotiuniy  l6t 
Varieues,  138,  359 
Veil,  264,  488 
Veinless  leaf,  167 
Veiny  leaf,  166 
Finosumy  folinmy  166 
Vtrticaliay  folia  y  147 
Ferticillatay  folia,  14(S 
Ferticillwiy  230 
rer ilium  y  258 
FillosuSy  125 
FisciduSy  124 
Fitellusy  292 — 294 
FolubiliSy  caulisj  1 19 
To/i/a,  253 

Wavv,  163 

Whorl,  230 
Whorled,  1  I6,  179 
Wmjl,  301 
Wrapper,  253 

Yoked  leaf,  179 
Yolk,  292—29'* 
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public  with  a  fourth  figure  in  addition  to  the  three 
which  sometimes  appear  of  the  same  plant  in  our  monthly 
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3.  Crystallography,  'Parts  l  and  2,  with  models 
IDs.  6d.  each,  wiihbut  models  Is.  each,  intended  to  ex- 
plain the  nature  of  crystallization  of  different  mineral 
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diamond,  or  pure  carbon. 

4.  English  Fungi;  or  coloured  figures  of  English  fungi 
or  mushrooms,  27  num!)crfe,  lol.  3s.  6d. — Mr.SowiiRUV, 
having  lately  had  some  very  curious  pUNGi  sent  him,  is 
determined  to  publish  a  Supplement  to  the  English 
Fungi  early  in  the  spring  of  1809.  It  will  be  in 
Numbers  at  2s.  6d.;   each  number  containing  four  plates. 

^.  A  new  edition  of  the  Botanical  Drawing-Book,  with 
great  additions,  corrections  atjd  improvements,  price 
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6.  A  concise  Prodromus  of  the  British  Mineuals  In 
Mr.  Sowcrbv's  Cabinet,  as  a  sort  of  essay  towards  a  new, 
liatural,  and  easy  arrangement,  with  references  to  his 
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J.  Also  an  Essav,  for  a  new,  useful,  and  universal  Chro* 
niatic  Scale  or  List  of  Colours.  It  being  a  great  deside- 
ratum, in  the  present  state  of  our  kiiowlcdge,  to  find  a 
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February  I6O9. 


ITjicc^  b7  R:(turd  Tbj)ci  «nd  vo.,  *t.o«    L. 


^■- 


If 


1: 

■. 


r 


